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 Schools are in a unique position to identify and address student need in order to ensure all 
children can fully engage in the classroom learning experience, and it is critical to understand 
policy efforts aimed at addressing these needs and how they might contribute to valued student 
outcomes. This dissertation consists of two distinct papers using quantitative policy analysis to 
examine efforts to provide student support and access to classroom learning.  
In Paper 1, I compare several different approaches (e.g., English as a Second Language, 
bilingual, dual language) to helping English Learners (ELs) achieve proficiency in English and 
access core curriculum content, as demonstrated by achievement on reading and mathematics 
standardized assessments. I use two nationally representative longitudinal data sets, the Early 
Childhood Longitudinal Studies, kindergarten classes of both 1998 and 2010, and utilize propensity 
score matching to perform a careful comparison of both the groups’ academic performance at each 
wave of data collection as well as achievement trajectories from kindergarten through third grade. I 
then perform sensitivity analyses to further ensure the robustness of the findings. I find that students 
in all settings generally demonstrate similar achievement in early elementary grades as well as 
similar growth trajectories, and findings are robust to the presence of all but the most extreme of 
possible omitted variables. Importantly, students in programs involving instruction in students’ first 
language did not demonstrate lower achievement than those in English-only settings. Finally, I 
discuss the implications of this work for informing policy decisions regarding services provided to 
ELs. 
In Paper 2, I examine a new federal policy expanding free school breakfast and lunch 
offerings, the Community Eligibility Provision of the Healthy, Hunger-Free Kids Act of 2010, which 
has particular importance for children from low-income families, and its relationship with student 
attendance. Specifically, I focus on the first three years the program was available in Illinois, one of 
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the first states eligible for participation. I use a difference-in-differences ordinary least-squares 
regression approach to estimate the relationship between program participation and student 
attendance amongst eligible schools, and I then use an instrumental variables approach to examine 
the relationships between participation and attendance amongst all schools in the state. Findings 
indicate that expanded access to free school breakfast and lunch is associated with increased 
attendance at participating schools both overall and for several student subgroups in particular. As 
attendance is positively associated with other valued student outcomes, such as academic 
achievement and attainment, these findings are promising in highlighting how students can be 
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CHAPTER 1: INTRODUCTION 
 
Public schools in the United States endeavor to educate all children, though decades of 
testing, educational attainment, and long-term workforce and income trends demonstrate 
significant disparities in valued student outcomes amongst US students. On average, Black and 
Latinx students, English Learners (ELs), and students from low-income families all tend not to 
perform as well as their White and Asian English-speaking peers from middle and upper-income 
households (see, for example, Duncan & Murnane, 2011; Fry, 2007; Hemphill & Vanneman, 
2011; Jencks & Phillips, 1998; Reardon, 2011; Reardon & Galindo, 2009; Reardon, Robinson-
Cimpian, & Weathers, 2009). Schools provide a variety of support services in addition to the 
core curriculum to ensure all students can access classroom instruction, and these supplemental 
services have the potential to help address these disparities. Schools are in a unique position to 
identify and address student needs that may otherwise impede students’ ability to engage fully in 
their classrooms, as school personnel interact with an increasingly diverse group of students on a 
daily basis and implement policies and programs targeted towards meeting their needs. 
Understanding the effects of various student support policies is critical to ensuring an equitable 
educational environment for all children.  
In the following studies, I examine more closely services aimed at (1) ensuring English 
Learners (ELs), students who are not proficient in English, are able to access core curricular 
content while obtaining English proficiency, and (2) expanding student access to free school 
breakfast and lunch nutrition programs, which may benefit students from food-insecure 
households, those in which regular access to adequate, nutritious meals in uncertain.  
There are many valuable approaches to evaluating education policies, though much 
research is not able to address causality, so we know, at best, what services are correlated with 
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student achievement. Importantly, policies such as those I am investigating here are also often 
subject to selection bias, as participants differ from non-participants in nonrandom ways. In this 
dissertation, I will emphasize using a variety of approaches to consider the effects of possible 
selection bias on estimates. Use of these methods will strengthen the evidence base regarding the 
effects of educational policies targeted towards raising the achievement of historically 
underserved students. Next, I briefly describe each of the two studies. 
Supplemental Language Services for English Learners   
The number of children attending public schools in the US who are not proficient in 
English has grown dramatically over the past several decades, with about 4 million children, 
around10% of all students, classified as English Learners (Batalova & McHugh, 2010; Kena et 
al., 2016; NCES, 2016; Ryan, 2013). Results from a variety of state and national assessments 
show that ELs have lower average achievement than their English-proficient peers across the US 
(Fry, 2007; Reardon & Galindo, 2009; Spees, Potochnick, & Perreira, 2016). Federal policy 
mandates that public schools “must ensure that EL students can participate meaningfully and 
equally in educational programs” (USDOJ Civil Rights Division & USDOE Office for Civil 
Rights, 2015), and provides some guidance for doing so, but states and districts have local 
authority over how that mandate is met. There are different approaches (e.g., English as a Second 
Language classes, bilingual programs) to help these students attain English proficiency while 
also accessing the core curriculum content. Importantly, state and school district policy 
differences regarding EL classification and available services result in very similar students 
receiving different services in different locations (Estrada, 2014; Hopkins, Lowenhaupt, & 
Sweet, 2015; Linquanti & Cook, 2013; Parrish et al., 2006). This leads to a pressing need to 
identify which types of supplemental language services are most effective for improving student 
 
 3 
achievement and addressing disparities in achievement, especially as this population of students 
continues to grow.  
To investigate how different supplemental language services are related to EL academic 
achievement, in Paper 1, I empirically examine possible differences in achievement for ELs 
based on instructional setting. In this study, I compare the achievement of ELs in different 
settings at a variety of time points in early elementary school across two nationally representative 
longitudinal data sets, examining student trends from more than a decade apart; I also examine 
average achievement trajectories for students in each service setting. In addition, I use propensity 
score matching to identify virtually identical students receiving different services to allow for 
comparison of the achievement of very similar students in different instructional settings. 
Finally, I assess the robustness of the estimates to omitted variable bias through a series of 
sensitivity analyses.  
The results from this study show that ELs in all service settings across the two cohorts 
demonstrate similar growth in both math and reading. There do not appear to be any detrimental 
effects to participating in services that utilize students’ first language, and there may be some 
suggestion that dual-language settings provide some additional benefit in second grade. Results 
are largely robust to all but the most extreme and influential possible omitted variables. 
School Breakfast and Lunch Programs 
 A second group of students who may benefit from targeted school programs are those 
from low-income families. Students from low-income households tend to demonstrate lower 
academic achievement and attainment than their wealthier peers (Duncan & Murnane, 2011; 
Reardon, 2011), which is exacerbated by growing income inequality (Altonji & Mansfield, 2011; 
Jacob and Linkow, 2011; Mayer, 2000; Reardon & Bischoff, 2011; Reardon, Kalogrides, and 
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Shores, 2016). Many of these students, about 13 million US children, experience food insecurity, 
meaning they do not always have consistent access to adequate nutritious meals (No Kid 
Hungry, 2016). Food insecurity is associated with poor academic outcomes (Bradley and Greene, 
2013; Taras, 2005; Winicki and Jemison, 2003), though school programs offering daily breakfast 
and lunch show promise in addressing this student need (Basch, 2011; Friswold, 2015; Hinrichs, 
2010; Murphy, Wehler, et al., 1998; Taras, 2005). As the school day typically begins in the early 
morning and spans the lunch hour, schools are in a unique position to provide meals to students 
who may otherwise go without.  
 The National School Lunch Program (NSLP) was created in 1946, subsidizing school 
meals for children, and it currently serves over 30 million kids in US schools (USDA, 2017). The 
School Breakfast Program (SBP) began in 1966 and was made permanent in 1975, with around 
14 million children currently participating. While meals are subsidized, there is generally still a 
cost to families; children from qualifying low-income families are eligible for meals for free or at 
a reduced price (USDA, 2017). Passed in 2010, the Community Eligibility Provision (CEP) of 
the Healthy Hunger Free Kids Act allows schools and school districts serving high-poverty areas 
(i.e., at least 40% of students from households that are eligible for free or reduced price lunches, 
the Supplemental Nutrition Assistance Program, etc.) to provide free school breakfast and lunch 
to all enrolled students without processing individual student eligibility. The stated goals of the 
program are increasing student access to nutritious meals and decreasing administrative burden. 
While increasing student attendance and improving student achievement were not primary stated 
goals of the program, school meal programs have been linked to better attendance (Basch, 2011; 
Murphy, Wehler, et al., 1998), and child nutrition and wellness has been found to be related to 
academic performance (Basch, 2011; Friswold, 2015; Ralston et al, 2017). 
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Therefore, in Paper 2, I investigate the relationship between student attendance and the 
implementation of a federal policy expanding access to free school breakfast and lunch and 
school attendance. Using a difference-in-differences ordinary least squares regression approach, I 
examine the relationship between program participation and average school attendance among 
eligible schools in the state of Illinois, one of the first states eligible to participate in the program. 
Then, I employ an instrumental variable estimation approach to examine participation and 
attendance amongst all schools in the state, both eligible and ineligible for CEP participation. 
Findings indicate that both program eligibility and participation are associated with higher 
overall attendance. While more research is needed to understand this new policy and assess 
potential long-term academic benefits, these are promising results regarding the relationship 
between school meals and student attendance. 
Significance 
 Together, the two studies in this dissertation contribute to the conversation about how 
government policies can shape services in schools and how they might positively affect valued 
outcomes for students historically underserved by the US school system. Specifically, Paper 1 
contributes to the literature about the most effective services for ELs by examining two 
nationally representative samples of matched students receiving different services based on local 
policies, finding students in all groups demonstrated similar achievement and growth in early 
elementary grades. Paper 2 makes a novel empirical contribution to the literature about school 
nutrition programs by examining possible academic impacts of the new CEP, finding the 
nutrition program is associated with better student attendance at eligible and participating 
schools.   
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Ensuring all children can fully participate in their classroom learning experiences is 
critical in meeting our goal of providing a high-quality, equitable education for all students. 
Policies determining services such as those studied in this dissertation reflect our desire to meet 




CHAPTER 2: IMPROVING MATH AND READING OUTCOMES FOR  
ENGLISH LEARNERS 
 
One in five students in the US speaks a language other than English at home, most 
commonly Spanish, and the number of students in public schools who are not yet proficient in 
English has grown by more than 50% in the last 20 years (Batalova & McHugh, 2010; Kena et 
al., 2016; NCES, 2016; Ryan, 2013). Achievement gaps have long been documented between 
Hispanic and White students, and the gap is even wider for English Learners (ELs), students who 
do not pass district criteria for English proficiency (Center for Education Policy Analysis, 2016; 
Hemphill & Vanneman, 2011; NCES, 2015; Reardon & Galindo, 2008). With more than 4 
million ELs attending US public schools, nearing 10% of total enrollment, there is a pressing 
need to identify educational services that will help raise their academic achievement. 
Achievement gaps are associated with disparities in outcomes such as educational attainment, 
income, and job prestige; thus, it is critical to address the gap for this growing number of 
children and ensure these students are being appropriately and effectively served. 
Many different approaches exist (e.g., English as a Second Language [ESL] classes, 
bilingual programs) to help ELs attain English proficiency while also accessing the core 
curriculum content. Importantly, policy differences regarding EL classification and available 
services lead to very similar students receiving very different services across states and, even 
within states, across districts (Estrada, 2014; Hopkins, Lowenhaupt, & Sweet, 2015; Linquanti & 
Cook, 2013; Parrish et al., 2006). Criteria such as the method of assessment of students’ English 
proficiency and the level of proficiency used to classify students as ELs are not universal; 
instead, they are established by local policies.  Consequently, a child who is classified as an EL, 
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and thus provided supplemental language instruction in one location, may not be classified as 
such in another, and would therefore receive no services. Further, differences in the types of 
services offered mean some students may be placed in an ESL setting, for example, whereas they 
would have been placed in a dual-language or bilingual program if they had attended a different 
school. Several studies have provided evidence that dual-language and bilingual programs are 
beneficial for ELs in individual districts and schools (August & Shanahan, 2008; Rolstad, 
Mahoney, & Glass, 2005; Valentino & Reardon, 2015; Umansky & Reardon, 2014), and the 
present study uses nationally representative longitudinal data sets, the Early Childhood 
Longitudinal Study kindergarten classes of both 1998-1999 and 2010-2011 (ECLS-K and ECLS-
K:2011, respectively), to examine whether these trends hold across the country. I examine 
student achievement in math and reading at each wave as well as longitudinal trends to see how 
achievement differs between Hispanic Spanish-Speaking students in ESL, dual-language, and 
bilingual settings. In addition, to address some limitations of regression and hierarchical models 
on unmatched data, I utilize propensity score matching to compare matched samples. Finally, I 
perform sensitivity analyses to assess the robustness of the effect estimates in the matched 
samples. Results indicate that students in each of the various language settings have similar 
achievement trajectories in both subjects across both cohorts, suggesting no detrimental effects 
to non-English instruction, and results are robust to all but the most extreme omitted variables. 
Approaches to Language Instruction for English Learners 
Variation in the services provided to ELs occurs due both to policies regarding 
classification and the types of services offered within the district or state (Linquanti & Cook, 
2013, 2015; Parrish et al., 2006). Each approach to language instruction for ELs attempts to 
provide students with instruction for language development in order to help students develop 
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literacy skills that enable them to communicate fluently and access rigorous academic content in 
English. Services vary in the amount of instruction given in the student’s native language and the 
type of support provided for learning English.  
Traditional ESL and immersion programs focus on maximum exposure to English, 
assuming students learn English more quickly when immersed in the language (Baker 1998; 
Porter 1990; Rossell & Baker, 1996). In immersion settings, all instruction is provided in 
English; proponents of this approach express concern that time spent on students’ first language 
may delay development of English skills and also detract from time learning other academic 
skills. In many ESL programs, children spend much of the day in immersion settings, either with 
an in-class aide or with supplementary pullout sessions.  
Bilingual and dual-language approaches are based on the presumption that students learn 
new literacy concepts most easily and successfully in their primary language, which they can 
then apply to the second language (Cummins, 1991; Goldenberg, 2008). In these settings, the 
theory is that development of first language skills will transfer to the development of second 
language skills, since both entail common underlying proficiencies (Cummins, 1979, 2000; 
Genesee, Geva, Dressler, & Kamil, 2008). And, to the extent that students need a knowledge 
base in order to read or speak any language, it may be easier for students to expand that base 
when taught in a more familiar language (Valentino & Reardon, 2015). 
Within bilingual programs, several variations may be implemented. In transitional 
settings, ELs and non-ELs are separated, and instruction is initially primarily given in students’ 
home language, using an increasing amount of English as students grow; in these settings, the 
goal is for students to enter English-only classrooms by 2nd or 3rd grade, with no ultimate goal of 
bilingualism (Valentino & Reardon, 2015). Developmental bilingual programs are similar to 
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transitional, but generally last longer, though fifth grade or beyond, and often include 
bilingualism as a goal (Ramirez, Yuen, Ramey, & Pasta, 1991). In dual-language programs, this 
goal of bilingualism extends to both ELs and native English speakers. The present study cannot 
make all of these finer-grain distinctions due to the limitations of the ECLS-K survey language. 
For the purposes of this study, I will focus on four primary ways students are educated, 
which differ in both the amount of second-language exposure and the students involved, as 
described here. 1) No services are provided to students who are deemed proficient in English and 
thus not classified as ELs. 2) In traditional English as a Second Language services, ELs spend a 
significant portion of the day in the mainstream classroom, with additional English instruction 
provided via class aides, pullout sessions, or simplified English. ELs are exposed to general 
academic content in English from the beginning, and their native language plays little or no role 
in daily lessons. 3) Bilingual programs include instruction in reading and other subjects in a 
student’s native language as well as in English. 4) In dual-language programs, reading 
instruction occurs in both English and a second language (typically Spanish) for all students, 
regardless of EL status.  
Which Approaches Are Best and For Whom? 
 A fair amount of research points to potential benefits of bilingual instructional settings 
(Goldenberg, 2008; Greene, 1998; Willig, 1985). In a meta-analysis of experimental studies 
using random student assignment, Slavin and Cheung (2005) compared bilingual and English-
only reading programs; out of 13 studies that looked at elementary reading for Spanish-speakers, 
students in bilingual programs performed better in nine, while four found no differences. Two 
other meta-analyses including a broad range of methodological approaches also found that 
bilingual and dual-language programs were consistently more effective than monolingual 
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programs, though many studies included were more descriptive in nature and cannot be used to 
make causal claims (August & Shanahan, 2008; Rolstad, Mahoney, & Glass, 2005).  
There is much variability in student achievement across programs as students age. 
Elementary ELs in dual-language and bilingual programs may initially demonstrate lower 
proficiency than those in other types of programs, but then catch up or even exceed their peers’ 
proficiency and academic achievement in later grades. For example, ELs randomly assigned to a 
bilingual program scored higher in Spanish reading and lower in English reading than those in an 
English immersion program in first grade, but the differences in English reading disappeared by 
fourth grade (Slavin, Madden, Calderón, Chamberlain, & Hennessy, 2011). Examining 
kindergarteners enrolled in dual-language immersion programs through a random lottery, Steele 
et al. (2017) found positive intent-to-treat effects on reading achievement in both fifth and eighth 
grades, though no such effects for math or science. By middle school, ELs in most bilingual 
programs had achievement growth in English Language Arts and math similar to or exceeding 
peers in English immersion programs (Valentino & Reardon, 2015). And, by 11th grade, Latino 
ELs in dual-language programs had higher rates of reclassification (achieving fluency and 
moving out of supplemental services), English proficiency, and academic success, suggesting 
long-term payoffs (Umansky & Reardon, 2014). While research examining the effects of dual-
language and bilingual services on student achievement has been fairly consistent, studies have 
often focused on a small number of schools or districts (though often with large enrollments of 
ELs), and some may suffer from issues of selection bias.  
At the high school level, Callahan, Wilkinson, and Muller (2010) analyzed matched 
samples in the nationally representative Education Longitudinal Study, finding that enrollment in 
ESL courses led to positive outcomes in math achievement for recent immigrants and low-
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English proficiency ELs, but for students with longer tenure in US schools and/or higher English 
proficiency levels, ESL coursework actually resulted in negative effects, particularly in science 
achievement and overall grade point average. Similarly, Callahan, Wilkinson, Muller, and Frisco 
(2009) found ESL coursework beneficial for recent immigrants in schools with large numbers of 
immigrants.  
Variation in EL Classification 
Due to variability in classification policies across states and districts, a student may be 
classified as an EL in one district but not another. Federal mandate requires schools to provide 
services for ELs to help students overcome language barriers and ensure they can participate 
meaningfully in the educational setting, but classification policies are set at the state or district 
level, meaning that a student could qualify for services in one district, but may not qualify in a 
neighboring district. EL classification is typically based on a home language survey, 
administered to children whose primary language is not English, and an assessment of English 
language skills to determine proficiency (Carlson and Knowles, 2016; Cimpian, Thompson, & 
Makowski, 2017; Robinson, 2011; Robinson-Cimpian & Thompson, 2016; Umansky, 2016).  
Other criteria may also inform EL classification decisions, such as input from parents or 
school personnel, teacher judgments of classroom performance, or grades (National Research 
Council, 2011). However, this is less common with very young students with less-established 
academic histories; thus, English proficiency scores are the primary factor considered. Still, 
because these classification criteria vary across states and districts, virtually identical students 
receive different services due to where they live. The majority of states are members of English 
language proficiency assessment consortia and thus use a common measure of English 
proficiency (ELPA21, 2015; WIDA, 2015); however, they have different thresholds on the test 
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for EL classification, and several states still do not use this common assessment, making 
comparisons across states difficult. In the ECLS-K studies, all students were given the same 
language assessment, allowing for matching on language proficiency across this nationally 
representative sample. 
The Current Study 
Given the variation in services and the possible benefits of the different settings as 
demonstrated in prior literature, especially for older students, it is worth studying nationally 
representative data sets to see if similar trends are evident for younger children and over different 
time periods. Thus, this paper addresses that gap in the literature, examining how Hispanic 
Spanish-speaking English Learners receiving various supplemental language services differ in 
reading and math achievement in early elementary school, using both the 1998 and 2010 ECLS-
K cohorts. Although there are certainly important goals of participation in various types of 
services other than achievement (e.g., native language proficiency, cultural and community 
engagement), this study focuses on addressing disparities in academic achievement. 
To examine how initial participation in the different settings is related to achievement at 
different time points in students’ early years of elementary school, and to capitalize on the 
longitudinal nature of the data, I estimate the relationship between supplemental instructional 
language setting and achievement using ordinary least squares regression as well as hierarchical 
linear modeling. Additionally, I capitalize on the variability of the types of services students 
receive across districts and states, as well as the inclusion of a common language assessment, 
and employ propensity score matching to compare highly similar students receiving different 





ECLS-K and ECLS-K:2011  
 The two ECLS-K data sets contain achievement data and demographic information for a 
nationally representative sample of kindergarteners tracked for multiple years, including initial 
English proficiency and supplemental language services provided. The longitudinal nature of the 
data allows for examination of student progress over time and how services for ELs may affect 
that progress. ECLS-K (N=21,409) has completed all collection waves and can be used to 
examine the trajectory of students from kindergarten through 8th grade (with data collection in 
kindergarten, 1st, 3rd, 5th, and 8th grades). The ECLS-K:2011 (N=18,174) is ongoing, with data 
from kindergarten, 1st, 2nd, 3rd, and 4th grades available at this time; grade 5 data are scheduled to 
be released in 2018. (Fourth grade data became available too recently to feasibly include in this 
analysis.) In the ECLS-K:2011, students are assessed each year, allowing for examination of 
achievement at smaller time intervals and year-to-year trends. Each longitudinal data set has 
unique advantages, and using both allows for analysis of the trends more than a decade apart. For 
the present study, trends from kindergarten to third grade were examined for consistency across 
data sets. The samples were restricted to Hispanic Spanish-speakers with valid information 
regarding language services and sampling weights, resulting in sample sizes of n=750 (ECLS-K) 
and n=570 (ECLS-K:2011). (Sample sizes are rounded to the nearest 10 to meet data reporting 
standards as set by the National Center for Education Statistics.) 
Instructional Settings 
 In the ECLS-K, students were initially identified as participating in one of three settings: 
no services, in-class ESL services, or pullout ESL services. Because both in-class and pullout 
settings are classified as ESL, the two categories are collapsed to create two categories for 
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comparison, participation in either ESL or no services. In ECLS-K:2011, services included ESL, 
bilingual, and dual-language programs, leading to four categories for comparison (the three 
types of services as well as no services). Importantly, the more recent data allow for the use of a 
nationally representative data set to investigate trends found in some districts regarding the 
respective benefits of bilingual and dual-language programs. Teachers were provided with the 
following program descriptions and asked to report the services students received: 
ESL: Instructional program designed to teach listening, speaking, reading, and writing 
English language skills to children with limited English proficiency. 
Additional text in ECLS-K:2011 only: The program may focus on a student’s level of 
proficiency in general English. As a language instruction educational program, the 
ESL program should be connected to academic achievement with the goal of meeting 
the academic standards that all children must meet. 
Bilingual: A program in which native language is used to varying degrees, in conjunction 
with English, to teach English and academic content to students with limited 
proficiency in English. 
Dual-language: Also known as two-way immersion, the goal of these programs is for 
students to develop language proficiency in two languages by receiving content 
instruction in English and another language in a classroom that usually consists of 
both native English speakers and native speakers of the other language. 
Student Achievement  
Students were administered a variety of age-appropriate assessments at each wave of data 
collection. In the ECLS-K, the Oral Language Development Scale (OLDS) assessment was used 
to screen for English language proficiency, whereas the Preschool Language Assessment Scale 
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(preLAS) was used in the ECLS-K:2011. Students whose screener scores exceeded a given 
threshold were given subsequent assessments in English; Spanish-speakers with lower 
proficiency scores were administered instruments in Spanish. Students not meeting the threshold 
in fall of kindergarten were administered the screener again at each wave in kindergarten and 
first grade until a passing score was obtained, at which point they were administered all 
assessments in English. Reading and math skills were assessed at each wave of data collection, 
and vertically scaled theta scores are included for analysis.  
Student and School Demographic Information 
 Student demographic information including race, home language, age, and gender were 
collected from parent interviews and school records. Parents also provided information regarding 
the age at which they immigrated to the US, when applicable, and the extent to which children 
speak Spanish with their parents at home. Parent-reported education levels, occupations, and 
incomes were used to create a composite variable of socioeconomic status (SES). Additionally, 
parents indicated their children’s child care settings prior to kindergarten enrollment; settings 
were collapsed into parental care only, non-parental care occurring in a home setting, or a child 
care center outside of a home setting. 
Schools were identified as being either public or private, and overall school EL 
enrollment was also provided. Finally, the region of the US in which the school is located was 
defined as Midwest, Northeast, South, or West.  
Methods 
 First, I will explore the raw and conditional differences in the achievement scores to 
better understand how achievement relates to services provided and how those relationships may 
be explained by differences between students in the service settings. Then, I will examine 
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achievement trajectories using hierarchical linear modeling to examine whether students exhibit 
similar growth in each setting. Analyses will be conducted with both matched and unmatched 
samples, and I conclude by examining the sensitivity of these analyses to possible omitted 
variables (see Figure 1).  
Do Achievement Scores Differ by Services Received? 
Ordinary least squares regression is used to examine student outcomes at each wave of 
data collection in math and reading. The relationship between services and student achievement 
Y in math and reading for student i is given by: 
 ECLS-K: !! = ! + !!"#![+!!!]+ !!      
 ECLS-K:2011: !! = ! + !!!"!! + !!!"#"$%&'!! + !!!"#$![+!!!]+ !!   
ESL, Bilingual, and Dual are indicator variables and the reference category is No Services. 
Models also include a matrix of X covariates as appropriate (see Table 1). To account for the 
complex sampling design, standard errors are clustered at the school level. Models are weighted 
using ECLS-K sampling weights as well as inverse probability weights when appropriate 
(described below).  
Do Achievement Trajectories Differ by Services Received? 
Longitudinal patterns are examined using hierarchical linear models (Raudenbush & Bryk, 
2002) to estimate differences in learning trajectories between students receiving the different 
services. In the model below, repeated observations (level 1) of students (level 2) are nested 
within schools (level 3). All models weight observations by the sampling weights and, as 
appropriate, the inverse probability weights: 
Level 1: !!"# = !!!" +  !!!"!"#$!"# + !!!"!"#$!"#! + !!"#  










Note. Students are assigned to one of either two (ECLS-K) or four (ECLS-K:2011) language 
instruction settings based largely on state and local policies. The effect of each treatment 
condition is assessed by examining achievement gains in math and reading scores. While there 
may be individual student characteristics (e.g., age, SES) that affect both treatment placement 
and outcome scores, the matching process breaks this link, focusing on the relationship between 
the instructional services and outcome measures (i.e., the relationship within the dashed line). 
Possible omitted variables may also affect these estimates, with motivation and family value of 
first language provided as examples of possible confounders not observed in these data sets; 
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Table 1  
 
Child and School Characteristics 
  
 ECLS-K  ECLS-K:2011 
 All ESL NS  All ESL BI DL NS 
Fall KG Achievement         
















































          
Demographics          





























































































































































































































































Note. Means are given for the complete sample as well as each subgroup, with standard 
deviations below in parentheses. 
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              !!!" = !!"! +  !!!!!"#∙!" +  !!"!!"#$∙!" +  !!"!!"#"$%&'#∙!" + !!!" 
!!!" = !!"! +  !!"!!"#∙!" +  !!!!!"#$∙!" +  !!!!!"#"$%&'#∙!"  
Level 3: !!!! = !!!! + !!!"!"#$%&'∙∙! + !!!"!"#_!"∙∙! + !!!! 
              !!!" = !!!! for all ! ≠ 0  
              !!!" = !!!! for all ! 
              !!!" = !!!! for all ! 
Outcome variable Y is student achievement (math or reading) for student j at time i in school k. 
Level 1 includes the variable time, which indicates the number of days between September 1 of 
the first year of data collection (i.e., 1998 or 2010) and the student-specific assessment date for 
the given observation. Level 2 includes covariates for the different types of student services 
(ESL, Dual, and Bilingual, with no services being the omitted category) as well as additional 
student-level covariates (again represented by X). Level 3 includes school-level covariates 
indicating whether the school is public or private and the percent of students enrolled who are 
ELs. The coefficients of primary interest are !!!", !!"#, and !!"#, which represent the grand-
mean differential learning rates for students in ESL, dual language, and bilingual programs, 
respectively, compared to students not receiving supplemental language services. The full model 
for the ECLS-K:2011 data set is presented; the ECLS-K model is somewhat simpler because the 
only services settings are ESL and no services.  
Propensity Score Matching 
Regression and HLM analyses comparing unmatched samples of students in each service 
setting are reliant upon identification of the correct functional forms and valid extrapolation. To 
reduce reliance upon these assumptions, propensity score matching identifies virtually identical 
students receiving different services for comparison of achievement in these different 
instructional settings (Murnane & Willett, 2010; Schneider et al., 2007). Students are matched on 
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observable characteristics such as achievement data and demographic information existing prior 
to implementation of the treatment.  This matching creates a region of common support for 
analysis (i.e., similar students in each group) and reduces extrapolation beyond the areas of 
commonality. The achievement of these very similar students is then examined using the models 
outlined above.  
Propensity score matching is particularly appropriate for this analysis because the main 
determining factors of EL classification at the elementary level are English proficiency scores 
(Carlson and Knowles, 2016; Cimpian, Thompson, & Makowski, 2017; Linquanti & Cook, 
2013; Robinson, 2011; Robinson-Cimpian & Thompson, 2016; Umansky, 2016), which are 
observed and can be used for matching. Importantly, ECLS-K screeners and academic 
achievement assessments are administered to all study participants across the US, while 
screeners used to determine services are local. The use of a common measure of language 
proficiency allows for investigation of the impact of services not possible using only locally 
administered assessments. (Local screener and score information were not included in the ECLS-
K studies.) Along with their initial fall kindergarten English proficiency, students were matched 
using the student, family, and school demographic variables used as covariates in the models 
described above (see Table 1).  
The predicted propensity score for subject i (i = 1, …, n) is the estimated conditional 
probability of being assigned either to one of two treatment conditions t: Ti = 1 (no services), Ti = 
2 (ESL services) in ECLS-K, or to one of four treatment conditions t: Ti = 1 (no services), Ti = 2 
(ESL services), Ti = 3 (bilingual services), or Ti = 4 (dual-language services) in ECLS-K:2011, 
given a vector, Xi, of observed pretreatment covariates. Multinomial logistic regression is used to 
predict the probability of receiving the treatment given the selected covariates used for matching. 
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For each treatment condition t, the probability of being assigned to treatment t is: 
Pr !! = ! = !
!!!!
!!!!!!!!!         
Each individual’s probability of being assigned to treatment t, conditioned on X, is: 
 !! = Pr (!! !!)          
This produces estimates for each ! coefficient on each X covariate. To determine the matched 
samples, propensity scores are used to create inverse probability weights (IPWs): 
 !"# = 1 !!           
This approach downweights the contribution of individuals whose propensity to be in a condition 
is higher (i.e., a more typical profile of a student in that condition) based on the covariates 
relative to those whose likelihood is lower. Then, all individuals in the data set can be included 
in the analysis, weighted by how likely they are to be in that condition (i.e., the IPWs) multiplied 
by the sample weight (see DuGoff, Schuler, & Stuart, 2014, for a discussion of the bias reduction 
benefits of incorporating both weights).  
Balance Across Conditions  
Balance checks are used to test the propensity score estimates to ensure the mean and 
variance for a given variable are similar across all conditions after the reweighting. For each 
variable X in the matrix of k (k = 1, …, K) covariates, the following regression is performed, 
using the ! estimates created above: 
 !!" = !! + !!!! + !!" 
After matching, matched Hispanic Spanish-speaking students in ESL and no services show no 
significant differences on pretreatment covariates in the ECLS-K. Further, no significant 
differences remained in the ECLS-K:2011, for which mean differences were compared across all  




ECLS-K Group Mean Differences 
 
 ECLS-K Weights  IPWs 
 No Services ESL  No Services ESL 
Fall Kindergarten Age 67.42 67.24  67.38 67.14 
ECLS-K Weight 463.23 549.05  444.71 532.82 
English at Home x Fall KG Age 183.91 228.83***  207.57 214.07 
English at Home x Male 1.32 1.65*  1.64 1.62 
English at Home x SES -1.25 -2.70***  -1.99 -2.29 
English at Home 2.73 3.40***  3.08 3.19 
Male 0.48 0.49  0.53 0.51 
Fall Kindergarten OLDS 38.37 20.36***  28.15 26.43 
Fall Kindergarten OLDS x Male 18.25 9.99***  14.18 13.51 
Fall Kindergarten OLDS2 1750.54 694.95***  1146.91 1064.77 
Parent 1 Time in US 11.40 16.83***  15.29 15.21 
Parent 2 Time in US 11.90 19.13***  16.54 17.51 
School LEP Enrollment 33.67 36.65  37.97 36.65 
PreK Care Setting       
Center care setting 0.48 0.36*  0.43 0.39 
Non-parental home setting 0.22 0.23  0.22 0.24 
Parental care only 0.30 0.41*  0.35 0.37 
Private 0.12 0.00***  0.05 0.03 
Region      
Midwest 0.16 0.04*  0.10 0.05 
Northeast 0.21 0.08**  0.13 0.12 
South 0.22 0.32  0.32 0.27 
West 0.41 0.56*  0.45 0.56 
SES -0.41 -0.78***  -0.61 -0.68 
 
Note. Significant differences are indicated (*p<0.05, **p<0.01, ***p<0.001). 
 
 
(see Tables 2-3). These results indicate that the comparison groups do not significantly differ on 
any of the pretreatment covariates; this is the desired outcome and allows for comparison of 
students in the various instructional settings. 
Analysis of Sensitivity to Possible Omitted Variables 
 Propensity score matching rests on the assumption that all relevant pretreatment 
covariates are included in the matching process. However, children may differ on unobservable
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Table 3  
 
ECLS-K:2011 Group Mean Differences 
 
  F-Test  ECLS-K Weights  Inverse Probability Weights 




Services ESL Bilingual 
Dual 
Language 
Fall Kindergarten Age 5.307*** 1.174  66.313 65.825  66.621 67.437  66.288  66.136   66.425    65.248 
English at Home x Age 2.271 1.558  213.900 217.832 238.580*** 245.636***  223.414 224.623  224.064   225.411  
English at Home x Male 0.301 1.166  1.792 1.805   1.861   1.718  1.938   1.867    1.565     1.928  
English at Home x SES 2.168 0.715  -2.763 -2.848  -3.316***  -2.636  -2.932  -3.032   -2.880    -2.756  
English at Home 7.836*** 0.269  3.233 3.302   3.582*** 3.631***  3.380   3.390    3.376     3.450  
Male 0.041 1.214  0.553 0.553   0.524 0.483  0.573   0.554    0.476     0.568  
Parent 1 Time in US 0.618 1.252  17.313 17.098  17.806 14.106  17.268  17.362   17.333    19.390  
Parent 2 Time in US 0.136 2.557  13.435 13.534  14.316 12.529  14.209  13.723   15.132    14.801  
School LEP enrollment 1.511 1.220  35.258 41.138  50.349* 45.375  44.056  42.453   41.900    48.269  
PreK Care Setting  0.328 0.693           
Center care setting 0.408 0.446  0.394 0.418   0.423 0.447  0.383   0.409    0.355     0.533  
Non-parental home setting 8.232*** 1.405  0.245 0.224   0.217 0.142  0.226   0.228    0.205     0.132  
Parental care only 1.787 0.882  0.354 0.350   0.360 0.376  0.387   0.358    0.440     0.330  
Fall Kindergarten preLAS 1.157 9.487***  13.977 13.996  11.860* 12.177  13.699  13.153   13.973    14.261  
preLAS x Male 39.621*** 0.618  7.397 7.448   6.337 6.265  7.751   7.017    6.402     7.756  
Private 25.221*** 5.142**  0.009 0.004  -0.000 0.000  0.002   0.006    0.000    -0.000  
Region  3.048* 0.631           
Midwest 0.073 1.314  0.131 0.090   0.082 0.040  0.079   0.092    0.260     0.094  
Northeast 0.771 0.831  0.106 0.050   0.056 0.028  0.054   0.070    0.049     0.101  
South 9.018*** 0.031  0.172 0.239   0.590*** 0.807***  0.269   0.346    0.343     0.366  
West 5.975*** 2.457  0.591 0.620   0.272*** 0.124***  0.597   0.493    0.349     0.439  
SES 5.307*** 1.174  -0.815 -0.830  -0.914 -0.728  -0.846  -0.864   -0.810    -0.796  
ECLS-K Weight 2.271 1.558  384.194 367.692 304.161* 275.780***  355.874 364.495  367.073   299.968  
 





characteristics, or observable characteristics not measured in the data set or not included in the 
models, potentially introducing omitted variable bias. To test for the sensitivity of the estimates 
to omitted covariates, I simulate the effect of omitted variables following methods outlined by 
Rosenbaum (1986).  
I estimate the potential effect of the omitted variable using hypothetical values of the 
residual differences in standardized units between matched pairs, !, as well as hypothetical 
standardized regression coefficients, !, with maximum, median, and minimum values 
considered. Large ! values assume the children in various supplemental language settings differ 
greatly on the covariate prior to matching, whereas smaller values assume the groups are more 
similar. Large ! values assume the covariate has a particularly large impact on the achievement 
estimate, while smaller values assume the variable is less important. Considering a range of 
values for each allows for analysis of the sensitivity of the models to a variety of possible 
omitted variables. 
Maximum values are based on the largest relative absolute values of observed covariates 
such that they are large but still plausible. Specifically, for each cohort and subject, I identified 
the variable with the largest absolute standardized regression coefficient on the outcome as well 
as the variable with the largest value of d given: 
 ! = |(!"#$ !"##$%$&'$ !"#$""% !"#$%&)|(!"#$%#&% !"#$%&$'( !" !"##$%$&!")   
Each combination of maximum, median, and minimum values are considered; the two values are 
then multiplied together and first added to the estimated average treatment effect, ∆, to produce a 
new estimated adjusted treatment effect if the omitted variable bias were negative, and then 
subtracted from the originally estimated average treatment effect to produce an adjusted 
treatment effect if the bias were positive, resulting in two new estimates of ∆∗: 
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∆∗= ∆± !!  
Because omitted variables may bias estimates in either direction, either by underestimating or 
overestimating the treatment effect, examining the impact of either a positive or negative effect 
gives a sense of the true range of possible estimates. In the case of significant treatment effects, 
this analysis provides a sense of whether the inclusion of an unobserved pretreatment covariate 
would have substantially changed the results and led to insignificant findings. Conversely, when 
no significant treatment effects are found, this sensitivity analysis tells us how big the difference 
between groups on an omitted variable would have to be, or how influential the variable would 
have to be in the full model, in order to make the small result significant.  
Results 
Achievement Scores Do Not Differ in Matched Sample 
When examining group differences at each wave separately for the 1998 cohort in both 
reading and math, unmatched models with no covariates show students in ESL programs with 
significantly lower achievement at almost all waves, whereas models comparing matched 
samples and those including covariates exhibit no such differences (see Table 4). Model fit as 
indicated by !! values demonstrate that matched models fit the data better than unmatched 
models with no covariates. (Unmatched models including a robust set of covariates demonstrate 
model fit similar to matched models, though results are not shown here.) These results suggest 
that ELs in ESL programs may exhibit lower raw achievement than their unmatched peers who 
do not receive language services at various points in elementary school, though accounting for 
student, family, and school-level characteristics through the matching process or through model 






ECLS-K Comparisons of Achievement of Students Receiving ESL Services versus No 




No Covariates !!  
Matched Regression, 
including Covariates !! 
Reading Fall KG -0.133 (0.077) 0.013 0.022 (0.057) 0.341 
 Spring KG -0.135 (0.072) 0.015 -0.042 (0.074) 0.209 
 Spring 1 -0.139 (0.057)* 0.022 -0.017 (0.053) 0.175 
 Spring 3 -0.150 (0.038)*** 0.040 0.026 (0.036) 0.321 
      
Math Fall KG -0.225 (0.053)*** 0.045 0.030 (0.042) 0.359 
 Spring KG -0.215 (0.059)*** 0.038 0.028 (0.065) 0.303 
 Spring 1 -0.148 (0.056)** 0.020 -0.027 (0.051) 0.213 
 Spring 3 -0.112 (0.044)* 0.016 0.010 (0.038) 0.236 
 
Note. When indicated, models include student and school-level covariates (see Table 3). 
Estimated treatment effects are given with standard errors in parentheses. Significant differences 
are indicated (*p<0.05, **p<0.01, ***p<0.001). 
 
For the 2011 cohort, in math, no significant differences are detected between groups at 
individual waves, except for some indication the ELs in dual-language programs may 
demonstrate higher performance than their peers in spring of second grade based on matched 
models (see Table 5). As with the ECLS-K cohort, model fit is much improved in matched 
models as evidenced by !! values. Unmatched models show higher achievement by dual-
language students in third grade. Given the small number of students in dual-language settings, 
though, these results must be interpreted with some caution. In reading, while unmatched models 
do indicate that ELs in bilingual settings exhibit lower achievement than their peers in spring of 
kindergarten, these differences are not statistically significant in matched models or at any other 
wave, and results in the spring of second grade suggest that students in dual-language settings 







ECLS-K:2011 Comparisons of Achievement of Students Receiving ESL, Bilingual, or Dual 





No Covariates  ! 
Matched Regression, 
including Covariates !! 
Math      
Fall K ESL -0.011 (0.135) 0.017 -0.079 (0.100) 0.373 
 Bilingual 0.242 (0.170)  0.184 (0.153)  
 Dual Language 0.397 (0.269)  0.136 (0.160)  
Spring K ESL -0.071 (0.099) 0.013 -0.077 (0.090) 0.304 
 Bilingual 0.053 (0.126)  0.063 (0.170)  
 Dual Language 0.256 (0.186)  0.196 (0.162)  
Spring 1  ESL 0.007 (0.093) 0.003 -0.029 (0.092) 0.187 
 Bilingual -0.065 (0.110)  -0.059 (0.128)  
 Dual Language 0.112 (0.131)  0.068 (0.119)  
Spring 2 ESL 0.033 (0.083) 0.003 0.047 (0.093) 0.220 
 Bilingual -0.029 (0.092)  0.028 (0.126)  
 Dual Language 0.155 (0.127)  0.395 (0.169)*  
Spring 3 ESL 0.043 (0.077) 0.006 0.070 (0.075) 0.175 
 Bilingual 0.006 (0.085)  0.005 (0.108)  
 Dual Language 0.229 (0.110)*  0.237 (0.184)  
      
Reading      
Fall K ESL 0.015 (0.104) 0.006 0.037 (0.081) 0.397 
 Bilingual 0.023 (0.126)  0.122 (0.104)  
 Dual Language 0.234 (0.188)  0.199 (0.139)  
Spring K ESL -0.007 (0.107) 0.022 0.031 (0.094) 0.290 
 Bilingual -0.294 (0.142)*  -0.149 (0.129)  
 Dual Language -0.061 (0.218)  0.123 (0.126)  
Spring 1 ESL 0.036 (0.083) 0.015 0.041 (0.079) 0.238 
 Bilingual -0.182 (0.097)  -0.102 (0.120)  
 Dual Language -0.018 (0.162)  0.241 (0.130)  
Spring 2 ESL -0.041 (0.065) 0.008 -0.032 (0.062) 0.296 
 Bilingual -0.142 (0.085)  -0.056 (0.102)  
 Dual Language 0.037 (0.112)  0.196 (0.068)***  
Spring 3 ESL -0.004 (0.072) 0.004 -0.031 (0.084) 0.241 
 Bilingual -0.081 (0.082)  -0.057 (0.106)  
 Dual Language 0.053 (0.093)  0.220 (0.134)  
 
Note. When indicated, models include student and school-level covariates (see Table 1). 
Estimated treatment effects are given with standard errors in parentheses. Significant differences 






ECLS-K and ECLS-K:2-11 Longitudinal Trend Analyses 
 
 Math  Reading 
ECLS-K    
Time 1.509 (0.042)***  1.531 (0.053)*** 
Time2 -0.201 (0.010)***  -0.205 (0.012)*** 
ESL -0.007 (0.048)  -0.025 (0.081) 
ESL x Time -0.011 (0.055)  -0.026 (0.085) 
ESL x Time2 0.010 (0.013)  0.010 (0.018) 
    
Time random effect !  0.0131  0.0196 
    
ECLS-K:2011    
Time 1.991 (0.107)***  1.943 (0.101)*** 
Time2 -0.242 (0.024)***  -0.263 (0.024)*** 
ESL -0.059 (0.094)  -0.023 (0.087) 
ESL x Time 0.046 (0.122)  0.047 (0.106) 
ESL x Time2 -0.005 (0.027)  -0.015 (0.025) 
Bilingual 0.322 (0.132)*  0.031 (0.106) 
Bilingual x Time -0.187 (0.136)  -0.064 (0.142) 
Bilingual x Time2 0.038 (0.030)  0.018 (0.033) 
Dual Language 0.300 (0.207)  0.054 (0.154) 
Dual Language x Time 0.041 (0.208)  0.044 (0.142) 
Dual Language x Time2 -0.022 (0.049)  -0.015 (0.034) 
    
Time random effect !  0.0369  0.0022 
 
Note. Estimated treatment effects are given with standard errors in parentheses. Significant 
differences are indicated (*p<0.05, **p<0.01, ***p<0.001). 
 
 
Achievement Trajectories Are Similar Across Service Groups  
Longitudinal trajectories indicate no significant differences in either reading or math 
between students in ESL and those receiving no supplemental language services in the ECLS-K  
 (see Table 6, Figures 2-3). The two groups appear to have similar growth trajectories from 
kindergarten to third grade in both subjects. Therefore, there is no evidence that students in 
broadly defined ESL services have either different growth trajectories or differing achievement 









Note. Average math achievement for students in ESL and no services at each wave of data 
collection with linear and quadratic terms for time, using ECLS-K sampling weights, including 
no other covariates (left), and inverse probability weights with all covariates (right).  
 
 
cohort. In math, service setting accounts for about 2% of the variability in linear achievement 
growth, and in reading, only about 0.4%. (This was estimated by examining the differences in 
the estimated variance contributed by the time random effect ! in models with and without 
service setting variables. The proportion of the difference between the two models to the 
variance in the model excluding service setting then provides these estimates.)  
As with the earlier cohort, results from the 2011 cohort indicate that students in ESL, 
bilingual, and dual-language settings do not appear to have different trajectories from students 
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Note. Average reading achievement for students in ESL and no services at each wave of data 
collection with linear and quadratic terms for time,, using ECLS-K sampling weights, including 
no other covariates (left), and inverse probability weights with all covariates (right).  
 
accounts for approximately 2% of the variability in linear math achievement growth, and only 
0.2% in reading. All groups demonstrate significant growth over time, with a positive linear term 
and a negative quadratic term over time, indicating that growth slows somewhat as students get 
older.  
Further analysis of the final two waves will show whether students in bilingual and dual-
language programs continue to have generally similar achievement to their peers, or if the slight 
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Note. Average math achievement for students in ESL, bilingual, dual-language, and no services 
at each wave of data collection with linear and quadratic terms for time,, using ECLS-K 
sampling weights, including no other covariates (left), and inverse probability weights with all 
covariates (right).  
 
 
Results Are Robust, Except in the Presence of Extreme Omitted Variable Bias 
In both subjects, across both cohorts, results are largely robust to possible omitted 
variable bias, except in the case of extremely influential omitted variables, which are unlikely 
given the set of covariates included in the data sets and present study. In the fall of kindergarten 
in both cohorts, estimates are most susceptible to omitted variable bias, highlighting the 
importance of identifying relevant pre-treatment covariates for use in matched comparisons. I 

































Note. Average reading achievement for students in ESL, bilingual, dual-language, and no 
services at each wave of data collection with linear and quadratic terms for time,, using ECLS-K 
sampling weights, including no other covariates (left), and inverse probability weights with all 
covariates (right).  
 
 
K reading and both ECLS-K:2011 math and reading results follow similar patterns.  
Fall kindergarten ECLS-K math estimates from combined maximum ! and ! values are 
significantly different from those produced by the main models described above, ranging from 
∆∗= −0.4804 to ∆∗= 0.4580, as are those produced from maximum ! and median ! values, 
though with a much smaller range (∆∗= −0.0836 to 0.0611; see Table 7). In subsequent waves, 
only combined-maximum estimates are significantly different, all ranging from around -0.5 to 


























kindergarten also results in a significantly different negative estimate, ∆∗= −0.1035. ECLS-K 
reading results are quite similar, though the ranges are somewhat larger, generally closer to 
±0.085, and spring kindergarten does not demonstrate the same maximum ! /median ! trend as 
math (see Table 8). Overall, out of all of the hypothetical combinations tested, only 18% of math 
and 17% of reading estimates produced significantly different values, and of those, 84% (21 out 
of 25 across subjects) were products of the combination of the most extreme hypothetical values. 
According to these analyses, for estimates to indicate either significant positive or 
negative results from instructional setting, ELs in ESL versus no services would have to differ as 
greatly on an omitted variable as they do on OLDS score, the main English proficiency measure 
included in the fall of kindergarten, and the variable on which the two groups differed most even 
after matching. Further, that same omitted variable would also have to be as influential on future 
achievement as home language, the most predictive covariate in math performance. Given the 
covariates included in the models (see Table 1), it is highly unlikely that such a powerful omitted 
variable exists that is not strongly correlated with at least one of the variables included in this 
study. Instead, it seems much more plausible that the two groups actually have similar 
performance.  
 ECLS-K:2011 results follow similar patterns. Fall kindergarten estimates are most 
susceptible to omitted variable bias for all groups, with significantly different estimates in both 
reading and math from maximum (!,!) combinations also around ±0.05, as well as from 
maximum ! /median ! combinations, which are smaller and also somewhat more variable across 
groups and waves in math (see Tables 9 and 10). Again, we see that estimates obtained from 
most of the hypothetical values do not produce significant results, indicating the robustness of 










 Hypothetical  ! values 
 
 0.273 0.042 0.002 
  min max min max min max 
Fall Kindergarten     
ESL (∆=-0.01)     
 1.720  -0.4804*** 0.4580*** -0.0836*** 0.0611*** -0.0139 -0.0086 
   (-0.51, -0.45) (0.43, 0.48) (-0.11, -0.06) (0.03, 0.09) (-0.04, 0.01) (-0.04, 0.02) 
 0.061  -0.0277 0.0053 -0.0138 -0.0087 -0.0113 -0.0111 
   (-0.05, 0.00) (-0.02, 0.03) (-0.04, 0.01) (-0.04, 0.02) (-0.04, 0.02) (-0.04, 0.02) 
 0.016  -0.0156 -0.0069 -0.0119 -0.0106 -0.0113 -0.0112 
   (-0.04, 0.01) (-0.03, 0.02) (-0.04, 0.01) (-0.04, 0.02) (-0.04, 0.02) (-0.04, 0.02) 
Spring Kindergarten     
ESL (∆=-0.03)     
 1.720  -0.5004*** 0.4380*** -0.1035*** 0.0411 -0.0339 -0.0286 
   (-0.57, -0.43) (0.36, 0.51) (-0.18, -0.03) (-0.03, 0.12) (-0.11, 0.04) (-0.10, 0.05) 
 0.061  -0.0477 -0.0147 -0.0338 -0.0287 -0.0313 -0.0311 
   (-0.12, 0.03) (-0.09, 0.06) (-0.11, 0.04) (-0.10, 0.05) (-0.11, 0.04) (-0.11, 0.04) 
 0.016  -0.0356 -0.0268 -0.0319 -0.0305 -0.0312 -0.0312 
   (-0.11, 0.04) (-0.10, 0.05) (-0.11, 0.04) (-0.10, 0.04) (-0.11, 0.04) (-0.11, 0.04) 
Spring First Grade     
ESL (∆=-0.05)     
 1.720  -0.5215*** 0.4169*** -0.1247 0.0200 -0.0550 -0.0497 
   (-0.65, -0.39) (0.29, 0.54) (-0.25, 0.00) (-0.11, 0.15) (-0.18, 0.07) (-0.18, 0.08) 
 0.061  -0.0688 -0.0358 -0.0549 -0.0498 -0.0524 -0.0522 
   (-0.20, 0.06) (-0.16, 0.09) (-0.18, 0.07) (-0.18, 0.08) (-0.18, 0.08) (-0.18, 0.08) 
 0.016  -0.0567 -0.0480 -0.0530 -0.0517 -0.0524 -0.0523 
   (-0.18, 0.07) (-0.18, 0.08) (-0.18, 0.07) (-0.18, 0.08) (-0.18, 0.08) (-0.18, 0.08) 
Spring Third Grade     
ESL (∆=-0.03)     
 1.720  -0.4975*** 0.4409*** -0.1006 0.0440 -0.0309 -0.0256 
   (-0.62, -0.38) (0.32, 0.56) (-0.22, 0.02) (-0.07, 0.16) (-0.15, 0.09) (-0.14, 0.09) 
 0.061  -0.0448 -0.0118 -0.0308 -0.0257 -0.0284 -0.0282 
   (-0.16, 0.07) (-0.13, 0.11) (-0.15, 0.09) (-0.14, 0.09) (-0.15, 0.09) (-0.15, 0.09) 
 0.016  -0.0327 -0.0239 -0.0290 -0.0276 -0.0283 -0.0283 
   (-0.15, 0.09) (-0.14, 0.09) (-0.15, 0.09) (-0.15, 0.09) (-0.15, 0.09) (-0.15, 0.09) 
 
Note. Significant differences are indicated (*p<0.05, **p<0.01, ***p<0.001). 
 
 
In both cohorts, the sensitivity analysis is conducted assuming a constant effect, rather 
than allowing the effect of the omitted variable to vary as a function of time. This limitation 
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means that, if an omitted variable accelerates learning, or conversely, if negative effects are 
compounded over time, then estimates may be more skewed. For example, if students in 
different settings vary dramatically on a trait not captured that significantly mitigates their ability 
to learn mathematics or to read, this may depress achievement more and more as students 
progress through school; however, in this analysis, these effects would be overestimated. An 
unaccounted for trait with a similarly positive effect could lead to an underestimation of effects. 
This may also explain why estimates are more susceptible to bias at wave 1, and less so at later 
waves. 
Discussion 
In this study, I estimate the relationship between instructional language setting and math 
and reading achievement for English learners, contributing analyses of two large, nationally 
representative data sets to the literature on ELs. Importantly, analysis of both cohorts shows that 
ELs have significant achievement growth in all instructional language settings. While unmatched 
comparisons in the first cohort seem to indicate that students in ESL settings do not perform as 
well as their peers in no services, in matched comparisons these differences are no longer 
evident. In the later cohort, students also look similar, though there is some suggestion that 
students in dual-language settings have higher performance in both math and reading in second 
grade. Longitudinal analyses show that students in all groups have similar growth trajectories. 
This evidence is consistent with the hypothesis that students in all settings will perform equally 
well, and the results hold unless there is very strong omitted variable bias (which is highly 
unlikely, given the inclusion of robust covariates). Overall, service setting appears to account for 
about 2% of the variability of student achievement in math, and from 0.2% to 0.4% in reading, 
which leaves 98-99.8% of the variance unexplained by these classifications. 
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Some might interpret these results as evidence that we should not provide any language 
support services to ELs because they do not strongly indicate academic achievement benefits 
from any particular setting, and limited resources might thus be better utilized elsewhere. 
However, I think this would be the wrong interpretation. Importantly, while some previous 
research has found students in two-language settings had lower English reading achievement in 
early grades (e.g., Slavin et al., 2011), the results of this study provide no evidence of a 
detrimental effect to English reading and math achievement due to time spent on instruction in 
students’ first language. Further, while this analysis has focused only on student math and 
reading achievement, other valued outcomes would likely show additional benefits of 
participation in some instructional settings. For example, Slavin et al. (2011) examined Spanish 
reading achievement in addition to English reading; while the ECLS-K data sets do not allow for 
this analysis, Spanish proficiency, itself a valuable skill, may also lead to increased community 
and cultural engagement. Another potentially immediate benefit to providing language supports 
might be a reduction in any anxiety children may have stemming from difficulty communicating 
with their teachers and classmates, allowing for better engagement in the classroom. Programs 
including students’ native language may also demonstrate to students that their language and 
culture are valued, which may have additional positive, perhaps unmeasurable, benefits. 
Several possible limitations should be considered. First, service assignment is based on 
teacher reports during the spring of kindergarten. While many students remained in the same 
setting for multiple years, some did not, and there are surely large disparities in the amount of 
time spent in various settings. Students deemed proficient may be moved out of supplemental 
services, and students enrolled in programs aimed at two-language fluency may continue on 
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regardless of English proficiency.  It is possible that longer exposure to various settings would 
lead to different effects.  
Further, even given program classifications, in practice, there can be much variability 
from classroom to classroom across these settings, depending on factors such as teacher 
qualifications and experience, student need, and classroom logistics (Estrada, 2014; Hopkins, 
Lowenhaupt, & Sweet, 2015). For example, ELs in immersion settings may receive some 
informal instruction in their primary language, even though it is not technically part of the 
services provided; as a second example, bilingual instructional settings may also vary 
substantially between programs in how much time is spent in each of the program languages. 
This program variability may lead to more conservative estimates of the effects of the 
instructional setting. This variability also invites further examination to understand what 
practices are really affecting student achievement. The differences between programs within 
schools are not captured through a study such as this, though those differences surely impact 
student growth and achievement. In future research, it will be important to focus on the 
instructional components of various approaches beyond their labels to better understand 
heterogeneity within programs, particularly because, again, 98-99.8% of the variation in linear 
achievement growth is unexplained by service category, so simply looking at mean differences 
across categories is not as informative as these deeper investigations might be. In order to be 
useful for improving practice, researchers should continue to identify and incorporate more 
instructional variables regarding language services in studies to better understand what is most 
beneficial for students.  
Finally, a strength of the ECLS-K studies is their inclusion of strong math and reading 
assessments, two-stage adaptive tests designed to minimize ceiling or floor effects, derived from 
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standards such as those of the NAEP and other national and state curriculum standards. 
However, the screeners consisted of only two (“Simon Says” and “Art Show,” ECLS-K:2011) or 
three (also including “Let’s Tell Stories,” ECLS-K) subtests from the preLAS, measuring 
listening comprehension, oral vocabulary, and natural speech; more extensive assessments can 
also include reading and writing. Including measures of these skills could improve the precision 
of the estimates of English language proficiency, which can in turn lead to more precise 
estimates of the relationship between service setting and student achievement. 
As our schools continue to serve a growing population of ELs, and policymakers and 
educators across the country decide the types of services they will be provided, identifying 
optimal instructional services is critical. Nationally, there is a push toward a common definition 
of an English Learner, and as common assessments of English language proficiency and 
common thresholds are established within states, it will be particularly important to understand 
the most effective services for students (Cimpian, Thompson, & Makowski, 2017; Linquanti & 
Cook, 2013). At the state level, policymakers are also considering which services are best, 
especially given the push for more local control, as emphasized in the Every Student Succeeds 
Act. Importantly, this study provides evidence that two language programs do not hinder 
academic growth in English or math, and dual-language programs may even be particularly 
beneficial; additionally, these programs may also provide other unmeasured, and possibly 
unmeasurable, benefits as well.  
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CHAPTER 3: STUDENT ACCESS TO NUTRITIOUS MEALS: 
EXAMINING THE IMPACT OF THE  
COMMUNITY ELIGIBILITY PROVISION OF THE  
HEALTHY, HUNGER-FREE KIDS ACT ON STUDENT ATTENDANCE 
 
One in six children in the United States, approximately 13 million, regularly confront 
food insecurity, facing uncertainty regarding the availability of nutritious meals (No Kid Hungry, 
2016). Students from low-income families, on average, tend to demonstrate lower academic 
achievement (NCES, 2013; Reardon, 2011; Reardon, Robinson-Cimpian, & Weathers, 2015) 
than their peers from wealthier families, and those lacking adequate access to food face 
additional challenges; food insecurity and inadequate nutrition lead to a variety of negative 
consequences for children, affecting cognitive development and performance (Bradley & 
Greene, 2013; Fanjiang & Kleinman, 2007; Taras, 2005).  
Because many children lack access to healthy meals, they often rely on federal nutrition 
programs administered through their schools to supplement the food they eat at home. Passed in 
2010, the Community Eligibility Provision (CEP) of the Healthy, Hunger-Free Kids Act allows 
schools and school districts serving high-poverty areas to provide free school breakfast and lunch 
to all enrolled students regardless of individual eligibility for free or reduced price lunch (FRPL). 
The primary aims are to increase student access to nutritious meals and decrease administrative 
burden; while not one of the central stated goals of the program, a large body of research 
provides evidence that child nutrition and wellness are linked to academic performance (Bradley 
and Greene, 2013; Taras, 2005; Winicki and Jemison, 2003) and that school breakfast and lunch 
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programs can lead to increased attendance, which is then related to academic achievement 
(Basch, 2011; Murphy, Pagano, et al., 1998).  
Given the large number of children affected by food insecurity and the effects on valued 
academic outcomes, it is critical to understand how schools can help address this need. Thus, the 
purpose of this study is to investigate the relationship between student attendance and CEP 
program eligibility and participation.  
Prevalence of Food Insecurity 
The expansion of free school nutrition programs may have particular significance for 
low-income families, many of whom experience food insecurity over the course of a given year 
(Ralston, Treen, Coleman-Jense, & Guthrie, 2017).  In 2015, approximately 12.7% of American 
households were food insecure at some point over the course of the year, and while this was a 
decline from 2014, it was still higher than the pre-recession level of 11.1% in 2007 (Coleman-
Jensen, Rabbitt, Gregory, Singh, 2016). Among households with children, food insecurity also 
declined significantly from 2014 to 2015, to about 8% in 2015, around 3 million households, 
down from 9.4% in 2014 (Coleman-Jensen et al., 2016). These declines should be interpreted 
with caution, though, as long-term trends indicate growing income inequality (Reardon & 
Bischoff, 2011), and importantly, general trends show a large number of children are affected by 
food insecurity. Further, around one percent of children experienced very low food security, 
meaning they lived in households where at some point during the year family members missed 
meals due to a lack of access to adequate nutritious food (most frequently adults sacrificing so 
children could eat; Coleman-Jensen et al., 2016). The prevalence of food insecurity varies across 
the country, ranging from 9% in North Dakota to 26% in Mississippi; in some individual 
counties, levels are even higher, with a high of 41% (Feeding America). Thus, even in relatively 
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affluent communities, at least one in ten children likely faces food insecurity, affecting 
classrooms across the country. 
Almost 60% of food insecure households participated in federal food and nutrition 
assistance programs in 2015 (Coleman-Jensen et al., 2016), and there is strong evidence that 
participation in programs such as the Special Supplemental Nutrition Program for Women, 
Infants, and Children (WIC) and the Supplemental Nutrition Assistance Program (SNAP, 
formerly and still commonly known as food stamps) reduces household food insecurity (Mabli, 
Ohls, Dragoset, Castner, & Santos, 2013; Metallinos-Katsaras, Gorman, Wilde, & Kallio, 2011). 
Still, this means many families, over 40%, are not participating, and there are concerns regarding 
the consistency of food availability even when they do participate in assistance programs. In a 
study of the timing of food stamp issuance (which is random), Cotti et al. (2017) found that time 
since disbursement affects math test score performance, particularly for Black boys. These 
results point to the difficulty of “smoothing,” making monthly food allowances last consistently 
for an entire month, and how lack of access to food can affect academic performance. Similarly, 
Gassman-Pines and Bellows (2018) recently found a curvilinear relationship between SNAP 
timing and student achievement in both reading and math, with students demonstrating highest 
test scores three weeks after receiving benefits. These studies point to how inadequate access to 
proper nutrition can have an immediate effect on student performance. Importantly, while these 
supplemental nutrition programs, though imperfect, appear to benefit their recipients, many 
children live in households that do not qualify for these programs; in fact, about 20% of children 
in food-insecure households do not qualify and cannot participate (Coleman-Jensen et al., 2016).  
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Food Insecurity, School Nutrition Programs, and Student Outcomes 
Food insecurity has been associated with poor academic achievement (Faught et al, 
2017); children living in food-insecure homes may exhibit lower achievement as well as 
behavior concerns, such as school suspensions and difficulty getting along with other children 
(Alaimo, Olson, Frongillo, 2001; Winicki & Jemison, 2003). There are several possible ways 
that greater participation in school breakfast and lunch programs might lead to improved 
academic outcomes, including: (1) enhanced cognitive development, (2) improved 
focus/concentration, (3) reallocation of family resources, and (4) reductions in absenteeism.  
A vast body of research has shown that children with better nutrition have better 
cognitive performance and academic outcomes (Bradley and Greene, 2013). Adequate nutrition 
is necessary for proper brain functioning, development, and learning. Specific micronutrients 
have been identified as particularly important, such as vitamin B12, thiamin, niacin, zinc, and 
iron, and deficiencies in these areas are associated with lower achievement (Fanjiang and 
Kleinman, 2007; Taras, 2005). Relatedly, poor nutrition has been associated with hyperactivity 
(Murphy, Pagano, et al., 1998) and attention deficits (Fanjiang and Kleinman, 2007), both of 
which can impact classroom learning. The research is somewhat mixed regarding the nutritional 
value of school meals in particular (Condon et al., 2015), though most was conducted prior to 
recent changes in federal school nutrition standards, and while more can be done to ensure 
healthy school meals for all children, current nutritional offerings still appear to provide benefits 
to students.  
Perhaps a more immediate impact of school nutrition programs, and in particular 
breakfast offerings, is that they discourage tardiness and encourage attendance, leading to 
increased engagement and achievement (Basch, 2011; Murphy, Wehler, et al., 1998). Many 
   
44 
school breakfast programs are offered prior to the start of the school day, incentivizing students 
to attend school and arrive on time or even early. This can also be a barrier to participation for 
some students, though, who may not be able to get to school in time due to transportation 
limitations or other obligations; some schools have instituted breakfast programs within the 
classroom or to-go options to address this need. Still, for students who may not have access to 
adequate nutrition at home, the promise of breakfast and/or lunch provided at school may 
motivate them to attend school, which can then lead to positive impacts on other valued 
outcomes, such as better classroom engagement and increased academic achievement. 
Schools, and CEP specifically, are in a position to bridge that gap for children in need by 
providing meals to children whose families are near-qualifiers, unable to complete the 
application process, or otherwise ineligible for or unwilling to participate in FRPL, in addition to 
those already served by the program. Participation in school nutrition programs may be 
particularly helpful in providing not only nutritional benefits to students but also financial 
benefits to low-income families who can reallocate money otherwise spent on school meals. 
Families may save an estimated $26 per month for each child receiving subsidized meals, which 
may be spent on other meals at home or other expenses (Frisvold, 2015). This is particularly 
important because when families have access to more money, they tend to increase the amount 
they spend on education-related expenditures (Dahl and Lochner, 2012; Kaushal, Magnuson, & 
Waldfogel, 2011). 
School Breakfast Program  
Research on the School Breakfast Program (SBP) has consistently found that student 
participation is associated with higher grades and standardized test scores as well as reduced 
absenteeism (Basch, 2011; Murphy, Wehler, et al., 1998; Taras, 2005). In a recent study, 
   
45 
Frisvold (2015) found that state mandated participation in the SBP had a positive effect on math 
achievement using a regression discontinuity and difference-in-differences approach. Students in 
states that mandated participation of schools above certain thresholds of FRPL-eligible students 
were more likely to receive school meals, and results from the Early Childhood Longitudinal 
Study and National Assessment of Educational Progress indicate the availability of the program 
increases achievement by around a quarter of a standard deviation (Frisvold, 2015).  
National Student Lunch Program  
A recent study estimated the effects of participation in the National Student Lunch 
Program (NSLP) at its initial implementation and expansion in the mid-1900s, finding limited 
long-term health impacts, but a positive effect on educational attainment, suggesting school 
lunch programs may improve attendance and lead to higher educational attainment (Hinrichs, 
2010). Research on the specific nutritional benefits of school lunch programs is somewhat more 
mixed, for example finding that some students who eat school lunches seem to have higher 
consumption of fiber, milk, fruit, and vegetables, but less whole grains and more sodium 
(Condon et al, 2015). More research is needed to understand more fully the effects of 
participation in the NSLP, particularly as US schools educate more students from low-income 
families who might be facing food insecurity. 
Community Eligibility Provision 
Within each state, Local Education Agencies (LEAs, which I will more commonly refer 
to as school districts) with an identified student percentage (ISP) of at least 40% of their total 
enrolled students qualifying for FRPL or one of several other income-based programs (e.g., 
SNAP, Temporary Assistance for Needy Families) are eligible to participate in the CEP 
program. It was phased in over four years: three states (Illinois, Kentucky, and Michigan) 
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participated during the 2011-2012 school year, four additional states were added in each of the 
next two school years (New York, Ohio, West Virginia, and the District of Columbia in 2012-
2013; Georgia, Florida, Maryland, and Massachusetts in 2013-2014), and the program was then 
expanded to all states in the 2014-2015 school year. The stated goals included improving student 
access to nutritious meals and decreasing the administrative burden on school personnel 
administering the SBP and NSLP (Office of Elementary and Secondary Education, 2015). 
Participation was not mandated in any state, meaning many schools and districts with ISPs above 
40% did not participate.   
An evaluation conducted after initial implementation of the program in the first seven 
states to evaluate CEP implementation and impact found that the program succeeded in 
increasing the number of students participating in NSLP and SBP, with increases in participation 
of about 5-9% compared to matched comparison schools (Logan et al., 2014). Further, 
administrative time spent processing FRPL materials was reduced, and CEP schools tended to 
provide more vegetable options to students, though they were less likely to meet sodium targets. 
During the second year of the program, about 30% of eligible schools and districts participated, 
ranging from 24% in Michigan to 65% in West Virginia (Logan et al., 2014). Districts with 
higher ISPs, above 60%, were mostly likely to participate, as well as districts in urban areas and 
small school districts (Rogus, Ralston, & Guthrie, 2017).  
The Current Study 
Given the increased participation in the school breakfast and lunch programs after the 
implementation of the Community Eligibility Provision and the potential impact on attendance, 
the purpose of this study is to further evaluate this new policy and its effect on student 
absenteeism in Illinois schools in the first three years of the policy. Little research thus far has 
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focused on how school meal programs might be related to academic outcomes. To investigate 
how this policy may impact attendance, here I first estimate the relationship between policy 
participation and average absenteeism amongst eligible schools using an ordinary least squares 
regression approach that provides difference-in-differences estimates. Then, I use an 
instrumental variables approach to estimate the relationship between program participation and 
average attendance, including all schools in the models. The two approaches differ in important 
ways regarding the necessary assumptions, which I will describe in detail. In both cases, the 
program is associated with higher attendance overall as well as for several student subgroups. 
Data 
 This project focuses on Illinois, one of the first states eligible to participate in the 
program. School CEP participation information is publicly available on the Illinois State Board 
of Education’s website, as is average school attendance and school demographic information, 
including FRPL-eligible enrollment. All schools enrolling students in grades kindergarten 
through twelve are included in the analyses, including all public, private, charter, and alternative 
schools participating in the federal school lunch program. 
 Participating schools differed significantly from non-participating qualifying schools 
regarding several school-level student demographic characteristics both before and after policy 
implementation (see Table 1). Across years, groups look quite similar. To examine more closely 
the demographic differences between qualifiers, participants, and others, I will focus on the 
2011-2012 school year, the first year the program was in place. Participating schools had 
significantly higher proportions of Black and Hispanic students and significantly smaller 
proportions of White students than non-participating qualifiers. Schools also had significantly 
smaller proportions of Asian and Native American students, as well as students of two or more  














2010-2011     
White 57.69% 43.41% 16.33% 52.89% 
Black 18.51% 27.95% 54.51% 18.65% 
Hispanic 17.44% 23.17% 26.09% 22.15% 
Asian 3.15% 2.16% 0.76% 2.65% 
Hawaiian/Pacific Islander 0.09% 0.08% 0.06% 0.09% 
Native American 0.26% 0.28% 0.22% 0.30% 
Two or More Races 2.86% 2.95% 2.03% 3.27% 
     
Limited English Proficient 7.64% 10.15% 11.67% 9.62% 
Individualized Education 
Plans 14.68% 15.27% 15.29% 15.26% 
Low-Income 48.74% 66.78% 87.71% 59.45% 
     
Total enrollment  531 510 528 503 
Total number of schools 3902 2398 622 1776 
     
2011-2012 
    White 57.44% 44.39% 16.23% 54.46% 
Black 18.27% 26.87% 54.82% 16.87% 
Hispanic 17.79% 23.21% 25.90% 22.25% 
Asian 3.25% 2.23% 0.72% 2.77% 
Hawaiian/Pacific Islander 0.09% 0.09% 0.07% 0.10% 
Native American 0.27% 0.28% 0.21% 0.31% 
Two or More Races 2.90% 2.93% 2.06% 3.25% 
     
Limited English Proficient 8.05% 10.55% 12.00% 10.03% 
Individualized Education 
Plans 14.27% 14.89% 15.23% 14.77% 
Low-Income 49.63% 66.74% 88.31% 59.03% 
     
Total enrollment (N) 534 509 516 506 
Total number of schools 3871 2445 644 1801 
 
 
races. Participating schools also had higher proportions of LEP students and students with 
individualized education plans. 
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2012-2013     
White 57.01% 46.25% 16.04% 56.52% 
Black 18.13% 25.47% 55.41% 15.29% 
Hispanic 18.16% 22.55% 25.40% 21.58% 
Asian 3.33% 2.32% 0.73% 2.86% 
Hawaiian/Pacific Islander 0.09% 0.09% 0.07% 0.09% 
Native American 0.26% 0.28% 0.23% 0.30% 
Two or More Races 3.03% 3.05% 2.12% 3.36% 
     
Limited English Proficient 8.24% 10.20% 11.94% 9.60% 
Individualized Education 
Plans 14.18% 14.81% 15.46% 14.59% 
Low-Income 50.74% 66.48% 87.83% 59.23% 
     
Total enrollment (N) 532 507 497 511 
Total number of schools 3860 2547 646 1901 
     
2013-2014 
    White 56.94% 46.80% 15.71% 56.69% 
Black 17.30% 23.85% 52.73% 14.66% 
Hispanic 18.70% 23.31% 27.89% 21.86% 
Asian 3.49% 2.43% 0.86% 2.92% 
Hawaiian/Pacific Islander 0.09% 0.10% 0.07% 0.11% 
Native American 0.26% 0.28% 0.20% 0.31% 
Two or More Races 3.21% 3.24% 2.55% 3.46% 
     
Limited English Proficient 8.31% 10.38% 12.89% 9.58% 
Individualized Education 
Plans 14.24% 14.85% 15.95% 14.50% 
Low-Income 51.94% 67.00% 90.35% 59.58% 
     
Total enrollment (N) 539 517 525 514 
Total number of schools 3792 2561 618 1943 
 
Note. Italicized entries indicate averages from schools that ever participated in CEP are 
significantly different at p<.05 from other qualifying schools that never participated. 
 
Perhaps unsurprisingly, participating schools also served much higher proportions of 
students from low-income families. While these students account for 49.63% of enrollment, on 
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average, at all schools across the state, qualifying schools averaged 66.74%, and participating 
schools enrolled, on average, 88.31% low-income students. This is significantly higher than non-
participating qualifiers, who enrolled 59.03% low-income students. This indicates that school 
and district personnel generally chose to participate only if they were enrolling significantly 
more low-income students than the 40% threshold.  
On average, students overall and all student subgroups had absenteeism rates around 5% 
(see Table 2; these means include only schools that were operating in both the pre- and post-
policy time periods and have valid attendance data for all four years).  
Methods 
To investigate the relationship between average school absenteeism and the CEP, I use 
both a difference-in-differences approach and instrumental variables estimation; the two 
approaches rely on slightly different assumptions, and thus each provides a unique estimate of 
the relationship between program participation and school attendance. While random assignment 
is often considered the “gold standard” in research, it can be difficult, and sometimes unethical, 
to implement in practice. These approaches can be useful in understanding the counterfactual 
(what could have happened under other circumstances, e.g., no CEP policy implementation), and 
improve our ability to draw causal inferences from nonexperimental data.   
Is there a relationship between CEP participation and attendance amongst eligible schools? 
First, I look specifically at only schools that are eligible for participation in the CEP. A 
difference-in-differences approach can be used to study the impact of a treatment, here 
participation in the CEP, by comparing the absenteeism rates of the target group (i.e., the group 
that experiences the control in the pre-policy period and the treatment in the post-policy period) 
to a comparison group pre- and post-policy implementation. The pre-post difference in the 
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Table 9 
Average Absenteeism by CEP Qualification/Participation Status 
 All  Qualifying Schools  Ever-Participating Schools  Never-Participating Qualifiers 
 2011 2012 2013 2014  2011 2012 2013 2014  2011 2012 2013 2014  2011 2012 2013 2014 
All 
 
5.49 5.15 5.38 5.17  5.64 5.30 5.46 5.24  7.72 6.80 7.27 6.88  6.19 5.69 5.91 5.63 
Males 
 
5.00 4.62 4.95 4.71  5.12 4.77 5.02 4.77  6.67 5.62 6.29 5.94  5.55 5.00 5.35 5.06 
Females 
 
4.93 4.54 4.89 4.69  5.02 4.71 4.99 4.78  6.42 5.31 5.95 5.66  5.41 4.87 5.24 5.00 
White 
 
5.04 4.73 5.04 4.83  5.33 4.94 5.21 4.92  6.91 6.28 6.76 6.77  5.67 5.22 5.52 5.28 
Black 
 
5.77 5.33 5.61 5.44  5.93 5.64 5.74 5.58  7.50 6.26 7.16 6.90  6.41 5.82 6.15 5.95 
Hispanic 
 
5.15 4.71 5.01 4.90  5.16 4.75 5.05 4.94  6.63 5.43 6.08 5.66  5.57 4.94 5.32 5.12 
Asian 
 
3.89 3.61 3.76 3.80  4.15 3.60 3.75 3.76  5.16 4.99 4.47 5.13  4.26 3.74 3.82 3.89 
Hawaiian/ Pacific 
Islander 
4.88 4.15 4.41 4.42  4.69 4.23 4.59 4.44  4.64 3.42 4.06 3.82  4.68 4.08 4.49 4.33 
Native American 
 
5.66 5.13 6.49 5.20  5.93 5.29 5.33 5.23  6.72 5.30 13.37 5.46  6.14 5.29 7.38 5.29 
Two or More Races 
 
5.30 5.10 5.28 5.13  5.86 5.65 5.81 5.46  6.92 6.36 6.33 6.52  6.03 5.75 5.88 5.60 
Limited English 
Proficiency 
4.87 4.64 4.67 4.71  4.94 4.57 4.67 4.66  5.72 4.74 5.22 4.81  5.14 4.61 4.81 4.69 
Individualized 
Education Plans 
5.97 5.73 6.06 5.85  6.17 5.90 6.23 5.87  7.58 6.71 7.31 6.92  6.57 6.12 6.51 6.14 
Low-Income 
 
5.72 5.37 5.64 5.47  5.85 5.43 5.66 5.38  6.51 5.72 6.25 6.13  6.04 5.51 5.81 5.57 
 
Note. Average absenteeism rates are presented (i.e., Illinois schools had an overall average absenteeism rate of 5.49% in 2011). 
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comparison group serves as a proxy for the temporal trend that the target group would 
experience in the absence of the change from control to treatment. First, I estimate the difference 
in attendance for the target group, CEP participants, before and after the policy implementation; 
however, importantly, this simple difference may be confounded by other attendance trends 
occurring over the same time frame that affect all students, both CEP qualifiers and non- 
participants. To account for these possible other factors, the target group is compared to a 
comparison group during the same time period, providing the second estimated difference. This 
can be expressed as the following regression equation:  
!! = !! + !!!"#$! + !!!"#$_!"#$%&! + !! !"#$!×!"#$_!"#$%&! + !!!! + !!  
Here, average school attendance, A, is estimated for each school i, given school participation 
(part) for the CEP, post-policy, which indicates the time period post-policy implementation, and 
an interaction term between the two. Models may also include a matrix of X covariates as 
appropriate, including the proportion of students at each school who are classified as having 
limited English proficiency (LEP) and/or who have individualized educational plans (IEP), as 
well as the proportion of students qualifying for FRPL. The main coefficient of interest is !!, as 
it indicates the difference-in-differences intent-to-treat estimate, the estimated effect of the 
program on participating schools’ average absenteeism. Importantly, this approach assumes both 
participating and non-participating eligible schools would have identical trajectories absent 
implementation of the CEP policy. If there is some difference between the two groups that is also 
related to their decisions regarding participation, estimates may be biased. 
Is there a relationship between CEP participation and attendance amongst all schools? 
Next, I use an instrumental variables approach, which allows for the inclusion of all 
schools in the models, regardless of program eligibility. With this instrumental variable 
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approach, I capitalize on the implementation of the policy as the “instrument,” which is then 
used to predict participation in the CEP (Angrist, Imbens, & Rubin, 1996; Angrist & Krueger, 
1991). Again, it is assumed here that any overall temporal attendance trends affect all groups 
equally; the only relevant change between the participating schools and others is thus the 
implementation of the policy. Here, though, we assume all effects on absenteeism operate 
through participation in CEP. The IV thus, in a sense, removes the element of choice, since 
participation was not mandated. 
 This analysis provides a complier average treatment effect (CATE) estimate of the CEP 
policy implementation. Again, because participation is voluntary, some schools/districts chose to 
participate while others did not (pointing to the importance of including analyses attempting to 
address those differences). We will consider those who participate as compliers, while those who 
do not are non-compliers. The resulting analysis is thus applicable to all complying schools, 
providing the CATE estimate of CEP participation on attendance.  
When using an instrumental variable, the goal is to isolate the portion of variation in the 
independent variable that is unrelated to unmeasured (and potentially unobservable) confounding 
variables, allowing us to focus on the particular independent variable of interest. Then, we can 
focus on the exogenous variation of the outcome (attendance) due to manipulation of the 
independent variable of interest (CEP), which should not be associated with other 
unmeasured/unobserved variables. An important basic assumption of this approach is that the 
underlying relevant constructs are multidimensional, affected by a variety of influences, and thus 
we can separate out the part of the variability that is due to our variable of interest. In the case of 
the implementation of a new policy, such as CEP, instrumental variables estimation allows us to 
capitalize on a “natural experiment” and the endogeneity of the policy implementation, 
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leveraging differences across time, as observations after the policy goes into effect can be 
considered randomly assigned to that treatment condition. Thus, though the treatment is not 
manipulated by the researcher, the result is somewhat similar to a randomized experiment for the 
compliers, eligible schools that participated in the program.  
Instrumental variables estimation can be accomplished through a two-stage process, in 
which (Stage 1) the instrumental variable (and relevant covariates) first predict the endogenous 
variable (here, CEP), and then (Stage 2) the dependent variable of interest (here, absenteeism) is 
regressed on fitted values from stage 1 (and, again, relevant covariates). The models can be 
expressed as follows: 
1: !"#! = !! + !!!"#$_!"#$%& + !!!"#_!"#$! + !!!"#_!"#$! ∗ !"#$_!"#$%& + !!! + !!  
2: !! = !! + !!!"#$_!"#$%& + !!!"#_!"#$! + !!!"#! + !!! + !!  
Here A indicates average school absenteeism either overall or for identified subgroups, 
!"#$_!"#$%& indicates the time period post-policy implementation, and CEP_qual indicates 
whether schools qualified for participation in CEP, regardless of actual participation status. 
Models may also include the same matrix of X covariates as in OLS as appropriate (i.e., 
proportion of LEP, IEP, and FRPL students at each school). Importantly, here, the CEP estimates 
from Stage 1 are incorporated in the Stage 2 models. Then, from Stage 2, !! is the coefficient of 
primary interest, indicating the contribution of CEP participation to average school attendance 
for compliers, again, providing a CATE estimate of CEP.  
Ensuring the Instrument Is Good 
To determine whether the instrument is “good,” several assumptions must be plausibly 
satisfied, as an invalid instrument can lead to biased estimates. Importantly, the instrument 
should be correlated with the endogenous treatment (CEP), but should not be otherwise related to 
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the exogenous outcome (absenteeism). While the former can be tested directly, the latter follows 
from the structure of the policy implementation, which I will discuss first. 
The assumption that the covariance between the instrument and error is 0 indicates that 
the only change between the two time periods for eligible schools that differs from non-eligible 
schools is that they can now participate in the program. Other things can change from one time 
period to the other, but that is accounted for by the time variable (!"#$_!"#$%&), so the only 
difference that remains is this policy. Thus, this appears to be a plausible assumption, and we can 
proceed with the analysis. 
To test whether the instrument is sufficiently correlated with the endogenous treatment, 
we can examine the estimates from the first-stage regression. An instrument of acceptable 
strength should demonstrate a significant relationship with the Stage 1 outcome and will 
generally have an F-value of at least 10 (Stock & Yogo, 2005; Angrist, Imbens, & Rubin,1996), 
a minimum that is met in all models included in the present study (relevant statistics for the 
present study are presented in Table 4). Thus, the instrument appears to meet the necessary 
assumptions and can be used to estimate the CATE of CEP participation on attendance. Again, 
interpretation of these estimates also rests on the assumption that any changes in the absenteeism 
rates exhibited by eligible schools are driven by participating schools (compliers). 
Results 
Both approaches to examining possible relationships between the CEP and absenteeism 
suggest positive effects of program participation for schools overall as well as for several student 
subgroups. For the following analyses, I will examine overall trends and then focus only on 
student subgroups that account for at least 10% of the overall school population, as shown in 
Table 1. Estimates for smaller student subgroups (e.g., Native American students, LEP students) 




Relationship between CEP Participation and Absenteeism among Eligible Schools 
 
 N Model 1 Model 2 
All 2020 -0.50 (0.11)*** -0.39 (0.11)*** 
Males 1693 -0.50 (0.12)*** -0.44 (0.12)*** 
Females 1693 -0.64 (0.12)*** -0.59 (0.12)*** 
White 1517 -0.06 (0.24) 0.00 (0.24) 
Black 1470 -0.55 (0.18)** -0.49 (0.18)** 
Hispanic 1493 -0.63 (0.23)** -0.58 (0.23)* 
Individualized Education Plans 1687 -0.44 (0.16)** -0.39 (0.16)* 
Low-Income 1689 -0.15 (0.15) -0.12 (0.15) 
 
Note. Significant estimates are indicated *** p<.001, **p<.01, *p<.05.  
 
are not stable enough to provide reliable, unbiased estimates, so I will present models only for 
sufficiently large subgroups. 
CEP Participation Is Associated with Higher Attendance amongst Eligible Schools 
 Results from the OLS regression difference-in-differences approach indicate around a 
0.5% lower absenteeism rate overall as well as for several subgroups, which is about a 10% 
reduction in absenteeism (see Table 3). Black and Hispanic students may see even more benefits, 
and students with IEPs also demonstrate decreased absenteeism rates. White students and low-
income students do not exhibit these trends; this may be due in part to the relatively small 
numbers of white students in participating schools as well as the likely high number of students 
from low-income families already participating in FRPL programs. Models both with and 
without covariates exhibit similar results. These results indicate that, amongst schools eligible for 
participation in the CEP (i.e., 40% or higher low-income students), participating schools 
demonstrated significantly lower rates of absenteeism. 
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CEP Participation Is Associated with Higher Attendance across All Schools 
 Looking more broadly at all schools in the state, results again indicate participation in 
CEP is associated with reductions in absenteeism (see Table 4). First, it is again important to 
note that instrument F-statistics indicate a sufficiently strong instrumental variable has been 
found. Examining Stage 1 estimates, we see that eligibility significantly predicts participation. 
Then, Stage 2 estimates indicate that CEP compliance is associated with higher average 
attendance. As with the difference-in-differences estimates, for all students, models both with 
and without covariates show higher attendance rates; the same is also true for White and 
Hispanic students, as well as both male and female students, students with IEPs, and students 
from low-income families. These results indicate student absenteeism at participating schools 
may be around 2% lower. This represents between a 10 and 40% decrease in absenteeism; even 
lower estimates could be practically significant for students, resulting in significant increases in 
time spent in the classroom. This increased attendance may have a cumulative impact on other 
valued student outcomes such as student academic achievement, high school engagement and 
graduation, and later education and workforce attainment.  
Discussion 
In this study, I estimate the relationship between school absenteeism and participation in 
the Community Eligibility Provision of the Healthy, Hunger-Free Kids Act in Illinois, finding 
that the policy has a positive effect in reducing absenteeism. This provides evidence that this new 
policy is having a positive effect on students, encouraging better school attendance, which may 
lead to additional long-term benefits, such as increases in academic achievement and higher 
graduation rates (Basch, 2011; Wehler et al., 1998). As one of the first studies examining the 




Estimates of CEP Eligibility and Participation on Average Student Absenteeism 
 
 
 Model 1 (No Covariates) 
 Model 2 (Including Covariates) 
 N OLS Regression Inst. F Stage 1 Stage 2  OLS Regression Inst. F Stage 1 Stage 2 
All 3565 -0.58 (0.10)*** 236.85 0.15 (0.01)*** -2.22 (0.28)***  -0.50 (0.10)*** 269.94 0.15 (0.01)*** -2.21 (0.29)*** 
Males 2913 -0.58 (0.11)*** 205.64 0.16 (0.01)*** -2.11 (0.31)***  -0.54 (0.11)*** 236.54 0.16 (0.01)*** -2.20 (0.32)*** 
Females 2913 -0.67 (0.11)*** 205.64 0.16 (0.01)*** -1.78 (0.27)***  -0.63 (0.11)*** 236.54 0.16 (0.01)*** -1.86 (0.28)*** 
White 2735 -0.15 (0.24) 432.22 0.12 (0.01)*** -1.97 (0.56)***  -0.11 (0.24) 157.75 0.12 (0.01)*** -2.15 (0.57)*** 
Black 2419 -0.52 (0.16)** 184.42 0.18 (0.01)*** -1.22 (0.66)  -0.47 (0.16)** 215.21 0.18 (0.01)*** -1.21 (0.65) 
Hispanic 2577 -0.75 (0.22)*** 179.83 0.16 (0.01)*** -2.14 (0.73)**  -0.71 (0.22)** 207.07 0.16 (0.01)*** -2.16 (0.73)** 
Individualized 
Education Plans 
2897 -0.62 (0.15)*** 205.06 0.16 (0.01)*** -2.85 (0.72)***  -0.58 (0.16)*** 235.62 0.16 (0.01)*** -2.93 (0.73)*** 
Low-Income 2890 -0.30 (0.14)* 202.78 0.16 (0.01)*** -2.58 (0.66)***  -0.27 (0.15) 233.78 0.16 (0.01)*** -2.66 (0.67)*** 
  
Note. Significant estimates are indicated *** p<.001, **p<.01, *p<.05.  
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impact of CEP on students and schools, more research is certainly needed to answer questions 
about these other valued outcomes, though the results of this study are promising. 
An important limitation of this study is its focus on just one state, Illinois. While results 
do not necessarily generalize to other states, Illinois is a useful state to examine, as it includes a 
major metropolitan area with a large number of students who qualify for FRPL (i.e., Chicago), as 
well as many students attending schools in rural areas, and a number of smaller cities and towns 
across the state. Additionally, an important consideration of these analyses is the relatively small 
number of schools/districts who chose to participate in the program. Further, while these 
analyses assume policy eligibility in the relevant time period did not have some other way of 
affecting attendance other than through the CEP, it is possible some other efforts to boost 
attendance could also have been implemented, particularly in eligible/participating schools. Still, 
these results are promising in providing evidence that ensuring all children have access to 
adequate nutrition may encourage higher school attendance, which may then lead to even greater 
effects on valued student outcomes. 
Results of this study can help inform policy regarding school nutrition programs to better 
serve students by encouraging broader participation and expanding student access to nutritious 
food. According to Logan et al. (2014), the original CEP evaluation report authors, one common 
barrier to initial participation was limited time for school and district personnel to fully 
understand and implement the program. Additionally, schools and districts use individual student 
FRPL information for a variety of purposes, and there was some concern that participation may 
limit the accessibility of that data, though participation should not actually impact collection of 
necessary information. Still, about half of eligible schools now participate, and educating school 
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and district personnel about the potential benefits as well as implementation and execution of 
CEP will be critical for maximizing impact. 
Given the prevalence of food insecurity among US children, and its impact on child 
development and valued academic outcomes, policy efforts such as the CEP can be a valuable 
tool for addressing this critical need. Hungry children may struggle to concentrate and focus in 
their classrooms; ensuring adequate access to at least regular breakfast and lunch can help these 
kids more fully engage in their learning, with the potential for even greater long-term benefits.  
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CHAPTER 4: CONCLUSIONS 
 In this dissertation, I have used quantitative analytic approaches to assess the 
relationships between valued student academic outcomes and policies impacting children 
attending US schools. Specifically, these studies examined: (1) the reading and math 
achievement of English Learners taking part in a variety of instructional settings with the intent 
of ensuring their ability to learn English and access the core curriculum, finding ELs in all 
settings demonstrate significant, and generally comparable, growth in both subjects; and, (2) the 
relationship between student attendance and participation in a new policy expanding eligibility 
for free school breakfast and lunch, with results indicating the program is associated with higher 
average student attendance at participating schools. While the services examined in these papers 
represent only a small part of the educational and support services provided to students by their 
schools, students engage with these services every day they attend school, and it is important to 
understand how these supports help shape their larger learning experiences. 
These findings are promising, highlighting how schools can provide supports that help 
children access classroom instruction. The results of Paper 1 indicate that a variety of language 
support settings might be appropriate for ELs in early elementary school. In fact, students in two-
language programs showed no detrimental effects of receiving instruction in Spanish rather than 
English. Still, while test scores are a useful measure of student learning, they are only one 
indicator of how these policies impact students, and other valued outcomes should also be 
examined. For example, within the ECLS-K data sets, teachers describe a variety of student 
skills in language and literacy, general knowledge, and mathematical thinking. Understanding 
relationships between service setting and these teacher-identified skills could provide additional 
information regarding the impact of these programs. Further research could also benefit from the 
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inclusion of additional outcomes, such as, for example, first language proficiency, or child and 
parent perceptions of community and cultural engagement. Understanding the broad effects of 
language policies is particularly important given the sometimes hostile current discourse 
surrounding immigration in the US, and towards speakers of languages other than English more 
generally.  
From Paper 2, we can see the potential for immediate positive policy impacts, as 
participation in the Community Eligibility Provision of the Healthy, Hunger-Free Kids Act is 
associated with higher average attendance. Given the optional nature of this program along with 
the promising findings, the results might inform efforts to expand the program further, or perhaps 
even move towards offering universal free meals to combat the negative impacts of food 
insecurity and ensure all children have the opportunity to focus on their classroom learning, 
rather than where they might get their next meal. Further study is needed to assess the possible 
long-term relationship the program might have with student achievement, though these results 
are promising. And, as with Paper 1, a broader set of outcomes should also be studied to 
understand how the policy might be affecting students, their families, and school personnel. For 
example, greater understanding of the nutritional impacts of participation in the program will be 
critical in ensuring children not only receive enough food, but also that it is appropriate for their 
nutritional needs; more expansive and longer-term studies can also examine questions regarding 
reallocation of funds due to participation and possible effects on academic achievement and 
attainment.   
 While these two studies investigate two very different types of services provided to 
children attending US schools, in both cases, these programs are really a demonstration of our 
desire as a society to ensure all children have access to and can participate in a quality public 
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education. Children attending our schools whose first language is one other than English may 
need additional supports to access the full curriculum, and more broadly, to engage with their 
teachers and classmates, whether in English or in another language also supported by that 
instructional setting. Equally important, if not perhaps even more so, we must make sure all 
children have enough to eat. Schools are in a position both to assist in providing those meals and 
also to demonstrate how students are able to flourish when they have proper nutrition. 
 We have a moral obligation to serve and educate all children. Addressing inequities in 
our school system is one of the fundamental moral challenges in US society; the results of these 
two studies are steps on that path.  
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APPENDIX: SENSITIVITY ANALYSES 
Table 12  
 





 Hypothetical  ! values 
 
 0.506 0.043 0.001 
  min max min max min max 
Fall Kindergarten     
ESL (∆=0.001)     
 1.720  -0.8688*** 0.8715*** -0.0727*** 0.0754*** 0.0003 0.0024 
   (-0.90, -0.84) (0.84, 0.90) (-0.10, -0.04) (0.04, 0.11) (-0.03, 0.03) (-0.03, 0.03) 
 0.061  -0.0293 0.0319 -0.0013 0.0039 0.0013 0.0014 
   (-0.06, 0.00) (0.00, 0.06) (-0.03, 0.03) (-0.03, 0.03) (-0.03, 0.03) (-0.03, 0.03) 
 0.016  -0.0068 0.0094 0.0007 0.0020 0.0013 0.0013 
   (-0.04, 0.02) (-0.02, 0.04) (-0.03, 0.03) (-0.03, 0.03) (-0.03, 0.03) (-0.03, 0.03) 
Spring Kindergarten     
ESL (∆=0.01)     
 1.720  -0.8635*** 0.8768*** -0.0673 0.0807 0.0056 0.0077 
   (-0.95, -0.78) (0.79, 0.96) (-0.15, 0.02) (-0.01, 0.17) (-0.08, 0.09) (-0.08, 0.09) 
 0.061  -0.0239 0.0373 0.0041 0.0093 0.0066 0.0067 
   (-0.11, 0.06) (-0.05, 0.12) (-0.08, 0.09) (-0.08, 0.10) (-0.08, 0.09) (-0.08, 0.09) 
 0.016  -0.0014 0.0148 0.0060 0.0074 0.0067 0.0067 
   (-0.09, 0.08) (-0.07, 0.10) (-0.08, 0.09) (-0.08, 0.09) (-0.08, 0.09) (-0.08, 0.09) 
Spring First Grade     
ESL (∆=0.03)     
 1.720  -0.8441*** 0.8962*** -0.0480 0.1001 0.0250 0.0271 
   (-0.99, -0.69) (0.75, 1.05) (-0.20, 0.10) (-0.05, 0.25) (-0.12, 0.17) (-0.12, 0.18) 
 0.061  -0.0045 0.0567 0.0235 0.0287 0.0260 0.0261 
   (-0.15, 0.14) (-0.09, 0.21) (-0.13, 0.17) (-0.12, 0.18) (-0.12, 0.18) (-0.12, 0.18) 
 0.016  0.0180 0.0342 0.0254 0.0267 0.0260 0.0261 
   (-0.13, 0.17) (-0.12, 0.18) (-0.12, 0.17) (-0.12, 0.18) (-0.12, 0.18) (-0.12, 0.18) 
Spring Third Grade     
ESL (∆=0.10)     
 1.720  -0.7700*** 0.9702*** 0.0261 0.1741 0.0990 0.1012 
   (-0.90, -0.64) (0.84, 1.10) (-0.11, 0.16) (0.04, 0.31) (-0.03, 0.23) (-0.03, 0.24) 
 0.061  0.0695 0.1307 0.0975 0.1027 0.1001 0.1001 
   (-0.06, 0.20) (0.00, 0.26) (-0.04, 0.23) (-0.03, 0.24) (-0.03, 0.23) (-0.03, 0.23) 
 0.016  0.0920 0.1082 0.0994 0.1008 0.1001 0.1001 
   (-0.04, 0.23) (-0.03, 0.24) (-0.03, 0.23) (-0.03, 0.23) (-0.03, 0.23) (-0.03, 0.23) 
 













 Hypothetical  ! values 
 
 0.2431 0.0930 0.0021 
  min max min max min max 
Fall Kindergarten     
ESL (∆=0.02)     
 1.603  -0.4892*** 0.5193*** -0.1405*** 0.1706*** 0.0130 0.0172 
   (-0.53, -0.45) (0.48, 0.56) (-0.18, -0.10) (0.13, 0.21) (-0.03, 0.06) (-0.03, 0.06) 
 0.028  0.0064 0.0237 0.0124 0.0177 0.0150 0.0151 
   (-0.04, 0.05) (-0.02, 0.07) (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) 
 0.002  0.0144 0.0157 0.0149 0.0153 0.0151 0.0151 
   (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) (-0.03, 0.06) 
Bilingual (∆=0.03)        
 2.156  -0.4171*** 0.3622*** -0.1765*** 0.1216*** -0.0309 -0.0240 
   (-0.47, -0.37) (0.31, 0.41) (-0.23, -0.13) (0.07, 0.17) (-0.08, 0.02) (-0.07, 0.03) 
 0.069  -0.0341 -0.0207 -0.0300 -0.0249 -0.0275 -0.0274 
   (-0.08, 0.02) (-0.07, 0.03) (-0.08, 0.02) (-0.07, 0.02) (-0.08, 0.02) (-0.08, 0.02) 
 0.002  -0.0279 -0.0269 -0.0276 -0.0272 -0.0274 -0.0274 
   (-0.08, 0.02) (-0.08, 0.02) (-0.08, 0.02) (-0.08, 0.02) (-0.08, 0.02) (-0.08, 0.02) 
Dual language 
(∆=0.02)   
    
 4.213  -0.3676*** 0.4117*** -0.1270*** 0.1711*** 0.0186 0.0255 
   (-0.44, -0.29) (0.34, 0.49) (-0.20, -0.05) (0.10, 0.25) (-0.06, 0.09) (-0.05, 0.10) 
 0.096  0.0154 0.0288 0.0195 0.0246 0.0220 0.0221 
   (-0.06, 0.09) (-0.05, 0.10) (-0.05, 0.09) (-0.05, 0.10) (-0.05, 0.10) (-0.05, 0.10) 
 0.002  0.0216 0.0226 0.0219 0.0223 0.0221 0.0221 
   (-0.05, 0.10) (-0.05, 0.10) (-0.05, 0.10) (-0.05, 0.10) (-0.05, 0.10) (-0.05, 0.10) 
Spring Kindergarten     
ESL (∆=0.05)     
 1.603  -0.4518*** 0.5567*** -0.1031 0.2080 0.0503 0.0545 
   (-0.59, -0.31) (0.42, 0.70) (-0.24, 0.04) (0.07, 0.35) (-0.09, 0.19) (-0.08, 0.19) 
 0.028  0.0438 0.0611 0.0498 0.0551 0.0524 0.0525 
   (-0.10, 0.18) (-0.08, 0.20) (-0.09, 0.19) (-0.08, 0.19) (-0.09, 0.19) (-0.09, 0.19) 
 0.002  0.0518 0.0531 0.0522 0.0526 0.0524 0.0524 
   (-0.09, 0.19) (-0.09, 0.19) (-0.09, 0.19) (-0.09, 0.19) (-0.09, 0.19) (-0.09, 0.19) 
Bilingual (∆=-0.09)     
 2.156  -0.4771*** 0.3022*** -0.2365*** 0.0616 -0.0909 -0.0840 
   (-0.64, -0.32) (0.14, 0.46) (-0.40, -0.08) (-0.10, 0.22) (-0.25, 0.07) (-0.24, 0.08) 
 0.069  -0.0941 -0.0807 -0.0900 -0.0849 -0.0875 -0.0874 
   (-0.25, 0.07) (-0.24, 0.08) (-0.25, 0.07) (-0.24, 0.07) (-0.25, 0.07) (-0.25, 0.07) 
 0.002  -0.0879 -0.0869 -0.0876 -0.0872 -0.0874 -0.0874 
   (-0.25, 0.07) (-0.25, 0.07) (-0.25, 0.07) (-0.25, 0.07) (-0.25, 0.07) (-0.25, 0.07) 
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Dual language (∆=0.07)   
 4.213  -0.3169*** 0.4625*** -0.0763 0.2218 0.0693 0.0762 
   (-0.55, -0.08) (0.23, 0.70) (-0.31, 0.16) (-0.01, 0.46) (-0.17, 0.30) (-0.16, 0.31) 
 0.096  0.0661 0.0795 0.0702 0.0754 0.0727 0.0729 
   (-0.17, 0.30) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) 
 0.002  0.0723 0.0733 0.0726 0.0730 0.0728 0.0728 
   (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) (-0.16, 0.31) 
Spring First Grade   
ESL (∆=0.12)     
 1.603  -0.3833*** 0.6252*** -0.0346 0.2765 0.1189 0.1231 
   (-0.64, -0.12) (0.37, 0.88) (-0.29, 0.22) (0.02, 0.54) (-0.14, 0.38) (-0.14, 0.38) 
 0.028  0.1123 0.1296 0.1183 0.1236 0.1209 0.1210 
   (-0.15, 0.37) (-0.13, 0.39) (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) 
 0.002  0.1203 0.1216 0.1208 0.1212 0.1210 0.1210 
   (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) (-0.14, 0.38) 
Bilingual (∆=-0.16)   
 2.156  -0.5491*** 0.2302 -0.3085 -0.0104 -0.1629 -0.1560 
   (-0.85, -0.25) (-0.07, 0.53) (-0.61, 0.00) (-0.31, 0.29) (-0.47, 0.14) (-0.46, 0.15) 
 0.069  -0.1661 -0.1527 -0.1620 -0.1569 -0.1595 -0.1594 
   (-0.47, 0.14) (-0.46, 0.15) (-0.47, 0.14) (-0.46, 0.15) (-0.46, 0.14) (-0.46, 0.14) 
 0.002  -0.1599 -0.1589 -0.1596 -0.1592 -0.1594 -0.1594 
   (-0.46, 0.14) (-0.46, 0.14) (-0.46, 0.14) (-0.46, 0.14) (-0.46, 0.14) (-0.46, 0.14) 
Dual language (∆=0.15)   
 4.213  -0.2432 0.5361*** -0.0026 0.2955 0.1430 0.1499 
   (-0.67, 0.18) (0.11, 0.96) (-0.43, 0.42) (-0.13, 0.72) (-0.28, 0.57) (-0.28, 0.58) 
 0.096  0.1397 0.1531 0.1439 0.1490 0.1464 0.1465 
   (-0.29, 0.57) (-0.27, 0.58) (-0.28, 0.57) (-0.28, 0.58) (-0.28, 0.57) (-0.28, 0.57) 
 0.002  0.1459 0.1469 0.1462 0.1466 0.1464 0.1464 
   (-0.28, 0.57) (-0.28, 0.57) (-0.28, 0.57) (-0.28, 0.57) (-0.28, 0.57) (-0.28, 0.57) 
Spring Second Grade   
ESL (∆=0.18)     
 1.603  -0.3260*** 0.6825*** 0.0227 0.3338*** 0.1762 0.1804 
   (-0.61, -0.04) (0.40, 0.97) (-0.26, 0.31) (0.05, 0.62) (-0.11, 0.46) (-0.10, 0.46) 
 0.028  0.1696 0.1869 0.1756 0.1810 0.1782 0.1783 
   (-0.11, 0.45) (-0.10, 0.47) (-0.11, 0.46) (-0.10, 0.47) (-0.11, 0.46) (-0.11, 0.46) 
 0.002  0.1777 0.1789 0.1781 0.1785 0.1783 0.1783 
   (-0.11, 0.46) (-0.11, 0.46) (-0.11, 0.46) (-0.11, 0.46) (-0.11, 0.46) (-0.11, 0.46) 
Bilingual (∆=-0.16)   
 2.156  -0.5526*** 0.2268 -0.3120 -0.0139 -0.1664 -0.1595 
   (-0.90, -0.20) (-0.12, 0.58) (-0.66, 0.04) (-0.36, 0.34) (-0.52, 0.18) (-0.51, 0.19) 
 0.069  -0.1696 -0.1562 -0.1655 -0.1603 -0.1630 -0.1628 
   (-0.52, 0.18) (-0.51, 0.19) (-0.52, 0.19) (-0.51, 0.19) (-0.51, 0.19) (-0.51, 0.19) 
 0.002  -0.1634 -0.1624 -0.1631 -0.1627 -0.1629 -0.1629 
   (-0.51, 0.19) (-0.51, 0.19) (-0.51, 0.19) (-0.51, 0.19) (-0.51, 0.19) (-0.51, 0.19) 
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Dual language (∆=0.18)   
 4.213  -0.2105 0.5688*** 0.0301 0.3282 0.1757 0.1826 
   (-0.66, 0.24) (0.12, 1.02) (-0.42, 0.48) (-0.12, 0.78) (-0.27, 0.63) (-0.27, 0.63) 
 0.096  0.1725 0.1858 0.1766 0.1817 0.1791 0.1792 
   (-0.28, 0.62) (-0.26, 0.64) (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) 
 0.002  0.1787 0.1796 0.1790 0.1793 0.1791 0.1791 
   (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) (-0.27, 0.63) 
Spring Third Grade   
ESL (∆=0.23)     
 1.603  -0.2792*** 0.7293*** 0.0695 0.3806*** -0.0021 0.2272 
   (-0.52, -0.04) (0.49, 0.97) (-0.17, 0.31) (0.14, 0.62) (-0.25, 0.24) (-0.02, 0.47) 
 0.028  0.2164 0.2337 0.2224 0.2277 0.2250 0.2251 
   (-0.03, 0.46) (-0.01, 0.48) (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) 
 0.002  0.2244 0.2257 0.2249 0.2253 0.2251 0.2251 
   (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) (-0.02, 0.47) 
Bilingual (∆=-0.10)   
 2.156  -0.4877*** 0.2917 -0.2470 0.0510 -0.0034 -0.0946 
   (-0.83, -0.15) (-0.05, 0.63) (-0.59, 0.09) (-0.29, 0.39) (-0.34, 0.34) (-0.44, 0.25) 
 0.069  -0.1047 -0.0913 -0.1006 -0.0954 -0.0981 -0.0979 
   (-0.45, 0.24) (-0.43, 0.25) (-0.44, 0.24) (-0.44, 0.25) (-0.44, 0.24) (-0.44, 0.24) 
 0.002  -0.0985 -0.0975 -0.0982 -0.0978 -0.0980 -0.0980 
   (-0.44, 0.24) (-0.44, 0.24) (-0.44, 0.24) (-0.44, 0.24) (-0.44, 0.24) (-0.44, 0.24) 
Dual language (∆=0.17)   
 4.213  -0.2183 0.5610*** 0.0223 0.3204 -0.0034 0.1748 
   (-0.61, 0.17) (0.17, 0.95) (-0.37, 0.41) (-0.07, 0.71) (-0.39, 0.38) (-0.21, 0.56) 
 0.096  0.1647 0.1781 0.1688 0.1739 0.1713 0.1714 
   (-0.22, 0.55) (-0.21, 0.57) (-0.22, 0.56) (-0.21, 0.56) (-0.22, 0.56) (-0.22, 0.56) 
 0.002  0.1709 0.1719 0.1712 0.1716 0.1714 0.1714 
   (-0.22, 0.56) (-0.22, 0.56) (-0.22, 0.56) (-0.22, 0.56) (-0.22, 0.56) (-0.22, 0.56) 
 
Note. Significant differences are indicated (*p<0.05, **p<0.01, ***p<0.001). 
  









 Hypothetical  ! values 
 
 0.3146 0.0970 0.0013 
  min max min max min max 
Fall Kindergarten     
ESL (∆=0.01)     
 1.603  -0.4990*** 0.5095*** -0.1503*** 0.1608*** 0.0031 0.0073 
   (-0.54, -0.46) (0.47, 0.55) (-0.19, -0.11) (0.12, 0.20) (-0.04, 0.05) (-0.04, 0.05) 
 0.0275  -0.0034 0.0139 0.0026 0.0079 0.0052 0.0053 
   (-0.05, 0.04) (-0.03, 0.06) (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) 
 0.0020  0.0046 0.0059 0.0050 0.0054 0.0052 0.0052 
   (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) (-0.04, 0.05) 
Bilingual (∆=-0.02)      
 2.156  -0.5213*** 0.4872*** -0.1726*** 0.1385*** -0.0192 -0.0150 
   (-0.58, -0.46) (0.43, 0.54) (-0.23, -0.11) (0.08, 0.20) (-0.08, 0.04) (-0.07, 0.04) 
 0.069  -0.0257 -0.0084 -0.0197 -0.0144 -0.0171 -0.0170 
   (-0.08, 0.03) (-0.07, 0.05) (-0.08, 0.04) (-0.07, 0.04) (-0.07, 0.04) (-0.07, 0.04) 
 0.002  -0.0177 -0.0164 -0.0173 -0.0169 -0.0171 -0.0171 
   (-0.08, 0.04) (-0.07, 0.04) (-0.08, 0.04) (-0.07, 0.04) (-0.07, 0.04) (-0.07, 0.04) 
Dual language (∆=0.01)      
 4.213  -0.4947*** 0.5138*** -0.1460*** 0.1651*** 0.0074 0.0117 
   (-0.55, -0.44) (0.46, 0.57) (-0.20, -0.09) (0.11, 0.22) (-0.05, 0.06) (-0.04, 0.07) 
 0.096  0.0009 0.0182 0.0069 0.0122 0.0095 0.0096 
   (-0.05, 0.05) (-0.04, 0.07) (-0.05, 0.06) (-0.04, 0.07) (-0.04, 0.06) (-0.04, 0.06) 
 0.002  0.0089 0.0102 0.0094 0.0097 0.0096 0.0096 
   (-0.04, 0.06) (-0.04, 0.06) (-0.04, 0.06) (-0.04, 0.06) (-0.04, 0.06) (-0.04, 0.06) 
Spring Kindergarten     
ESL (∆=0.01)     
 1.603  -0.4905*** 0.5180*** -0.1418 0.1693 0.0116 0.0158 
   (-0.63, -0.35) (0.38, 0.66) (-0.28, 0.00) (0.03, 0.31) (-0.13, 0.15) (-0.12, 0.16) 
 0.0275  0.0051 0.0224 0.0111 0.0164 0.0137 0.0138 
   (-0.13, 0.14) (-0.12, 0.16) (-0.13, 0.15) (-0.12, 0.16) (-0.13, 0.15) (-0.13, 0.15) 
 0.0020  0.0131 0.0144 0.0135 0.0139 0.0137 0.0137 
   (-0.13, 0.15) (-0.12, 0.15) (-0.13, 0.15) (-0.13, 0.15) (-0.13, 0.15) (-0.13, 0.15) 
Bilingual (∆=-0.05)   
 2.156  -0.5588*** 0.4497*** -0.2101 0.1010 -0.0566 -0.0524 
   (-0.75, -0.37) (0.26, 0.64) (-0.40, -0.02) (-0.09, 0.29) (-0.24, 0.13) (-0.24, 0.13) 
 0.069  -0.0632 -0.0459 -0.0572 -0.0518 -0.0546 -0.0545 
   (-0.25, 0.12) (-0.23, 0.14) (-0.24, 0.13) (-0.24, 0.14) (-0.24, 0.13) (-0.24, 0.13) 
 0.002  -0.0551 -0.0539 -0.0547 -0.0543 -0.0545 -0.0545 
   (-0.24, 0.13) (-0.24, 0.13) (-0.24, 0.13) (-0.24, 0.13) (-0.24, 0.13) (-0.24, 0.13) 
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Dual language (∆=0.03)   
 4.213  -0.4714*** 0.5371*** -0.1227 0.1884 0.0307 0.0349 
   (-0.64, -0.30) (0.37, 0.71) (-0.29, 0.05) (0.02, 0.36) (-0.14, 0.20) (-0.14, 0.21) 
 0.096  0.0242 0.0415 0.0302 0.0355 0.0328 0.0329 
   (-0.15, 0.20) (-0.13, 0.21) (-0.14, 0.20) (-0.14, 0.21) (-0.14, 0.20) (-0.14, 0.20) 
 0.002  0.0322 0.0335 0.0326 0.0330 0.0328 0.0328 
   (-0.14, 0.20) (-0.14, 0.21) (-0.14, 0.20) (-0.14, 0.20) (-0.14, 0.20) (-0.14, 0.20) 
Spring First Grade     
ESL (∆=0.01)     
 1.603  -0.4962*** 0.5123*** -0.1475 0.1637 0.0060 0.0102 
   (-0.76, -0.23) (0.25, 0.78) (-0.41, 0.12) (-0.10, 0.43) (-0.26, 0.27) (-0.26, 0.28) 
 0.0275  -0.0006 0.0167 0.0054 0.0108 0.0081 0.0081 
   (-0.27, 0.27) (-0.25, 0.28) (-0.26, 0.27) (-0.26, 0.28) (-0.26, 0.27) (-0.26, 0.27) 
 0.0020  0.0075 0.0087 0.0079 0.0083 0.0081 0.0081 
   (-0.26, 0.27) (-0.26, 0.27) (-0.26, 0.27) (-0.26, 0.27) (-0.26, 0.27) (-0.26, 0.27) 
Bilingual (∆=-0.10)   
 2.156  -0.6041*** 0.4044*** -0.2554 0.0557 -0.1020 -0.0978 
   (-0.96, -0.25) (0.05, 0.76) (-0.61, 0.10) (-0.30, 0.41) (-0.46, 0.26) (-0.46, 0.26) 
 0.069  -0.1085 -0.0912 -0.1025 -0.0972 -0.0999 -0.0998 
   (-0.47, 0.25) (-0.45, 0.27) (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) 
 0.002  -0.1005 -0.0992 -0.1001 -0.0997 -0.0999 -0.0999 
   (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) (-0.46, 0.26) 
Dual language (∆=0.04)   
 4.213  -0.4307*** 0.5778*** -0.0820 0.2291 0.0715 0.0757 
   (-0.76, -0.10) (0.25, 0.91) (-0.41, 0.25) (-0.10, 0.56) (-0.26, 0.40) (-0.25, 0.40) 
 0.096  0.0649 0.0822 0.0709 0.0762 0.0735 0.0736 
   (-0.26, 0.39) (-0.25, 0.41) (-0.26, 0.40) (-0.25, 0.40) (-0.25, 0.40) (-0.25, 0.40) 
 0.002  0.0729 0.0742 0.0734 0.0738 0.0736 0.0736 
   (-0.25, 0.40) (-0.25, 0.40) (-0.25, 0.40) (-0.25, 0.40) (-0.25, 0.40) (-0.25, 0.40) 
Spring Second Grade   
ESL (∆=-0.03)     
 1.603  -0.5325*** 0.4760*** -0.1838 0.1273 -0.0304 -0.0262 
   (-0.84, -0.23) (0.17, 0.78) (-0.49, 0.12) (-0.18, 0.43) (-0.33, 0.27) (-0.33, 0.28) 
 0.0275  -0.0369 -0.0196 -0.0309 -0.0256 -0.0283 -0.0282 
   (-0.34, 0.27) (-0.32, 0.28) (-0.33, 0.27) (-0.33, 0.28) (-0.33, 0.27) (-0.33, 0.27) 
 0.0020  -0.0289 -0.0276 -0.0284 -0.0281 -0.0283 -0.0283 
   (-0.33, 0.27) (-0.33, 0.28) (-0.33, 0.27) (-0.33, 0.28) (-0.33, 0.27) (-0.33, 0.27) 
Bilingual (∆=-0.10)   
 2.156  -0.6073*** 0.4012*** -0.2586 0.0525 -0.1051 -0.1009 
   (-1.02, -0.20) (-0.01, 0.81) (-0.67, 0.15) (-0.36, 0.46) (-0.51, 0.30) (-0.51, 0.31) 
 0.069  -0.1117 -0.0944 -0.1057 -0.1004 -0.1031 -0.1030 
   (-0.52, 0.30) (-0.50, 0.31) (-0.51, 0.30) (-0.51, 0.31) (-0.51, 0.31) (-0.51, 0.31) 
 0.002  -0.1037 -0.1024 -0.1032 -0.1028 -0.1030 -0.1030 
   (-0.51, 0.30) (-0.51, 0.31) (-0.51, 0.30) (-0.51, 0.31) (-0.51, 0.31) (-0.51, 0.31) 
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Dual language (∆=0.10)   
 4.213  -0.3995 0.6090 -0.0509 0.2603 0.1026 0.1068 
   (-0.78, -0.02) (0.23, 0.99) (-0.43, 0.33) (-0.12, 0.64) (-0.27, 0.48) (-0.27, 0.48) 
 0.096  0.0961 0.1134 0.1020 0.1074 0.1047 0.1047 
   (-0.28, 0.47) (-0.26, 0.49) (-0.28, 0.48) (-0.27, 0.48) (-0.27, 0.48) (-0.27, 0.48) 
 0.002  0.1041 0.1053 0.1045 0.1049 0.1047 0.1047 
   (-0.27, 0.48) (-0.27, 0.48) (-0.27, 0.48) (-0.27, 0.48) (-0.27, 0.48) (-0.27, 0.48) 
      
Spring Third Grade   
ESL (∆=-0.10)     
 1.603  -0.6000*** 0.4085*** -0.2513 0.0598 -0.0021 -0.0936 
   (-0.87, -0.33) (0.14, 0.68) (-0.52, 0.02) (-0.21, 0.33) (-0.27, 0.27) (-0.36, 0.17) 
 0.0275  -0.1044 -0.0871 -0.0984 -0.0931 -0.0958 -0.0957 
   (-0.37, 0.16) (-0.35, 0.18) (-0.37, 0.17) (-0.36, 0.17) (-0.36, 0.17) (-0.36, 0.17) 
 0.0020  -0.0964 -0.0951 -0.0959 -0.0955 -0.0957 -0.0957 
   (-0.36, 0.17) (-0.36, 0.17) (-0.36, 0.17) (-0.36, 0.17) (-0.36, 0.17) (-0.36, 0.17) 
Bilingual (∆=-0.06)   
 2.156  -0.5684*** 0.4401*** -0.2197 0.0915 -0.0021 -0.0620 
   (-0.92, -0.21) (0.09, 0.79) (-0.57, 0.13) (-0.26, 0.45) (-0.36, 0.35) (-0.42, 0.29) 
 0.069  -0.0728 -0.0555 -0.0668 -0.0614 -0.0642 -0.0641 
   (-0.43, 0.28) (-0.41, 0.30) (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) 
 0.002  -0.0647 -0.0635 -0.0643 -0.0639 -0.0641 -0.0641 
   (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) (-0.42, 0.29) 
Dual language (∆=0.13)   
 4.213  -0.3776*** 0.6309*** -0.0290 0.2822 -0.0021 0.1287 
   (-0.74, -0.01) (0.26, 1.00) (-0.40, 0.34) (-0.08, 0.65) (-0.37, 0.36) (-0.24, 0.50) 
 0.096  0.1180 0.1353 0.1239 0.1293 0.1266 0.1266 
   (-0.25, 0.48) (-0.23, 0.50) (-0.24, 0.49) (-0.24, 0.50) (-0.24, 0.49) (-0.24, 0.49) 
 0.002  0.1260 0.1272 0.1264 0.1268 0.1266 0.1266 
   (-0.24, 0.49) (-0.24, 0.49) (-0.24, 0.49) (-0.24, 0.49) (-0.24, 0.49) (-0.24, 0.49) 
 
Note. Significant differences are indicated (*p<0.05, **p<0.01, ***p<0.001). 
 
 
 
 
 
 
 
